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HIS IS Wace) ts “Streamlined” Model F-1—a holder particularly desir- 
able for AVIATION WELDING. Rated capacity 200 Amps. Insulated. 
Made of special high conductivity copper alloy. Mechanical or solder cable 
connection. Takes rods from smallest to 16” inclusive. Overall length 77”. 
Weight 12 oz. On any unhandy, hard-to-get-at job requiring a 200 Amp. 
holder, we recommend JACKSON'S F-1. It's light, slender, neatly balanced— 
easily manipulated. 


Contact your nearest Jackson dealer. 


JACKSON PRODUCTS 


3265 WIGHT STREET DETROIT, MICHIGAN For additional details, engineer- 
IN CANADA: HOLLUP CORPORATION, LIMITED, TORONTO A 
PARAGON SUPPLIES, LIMITED, VANCOUVER list and prices, write for Form C. 


JACKSON INSULATED HOLDERS 











SMITH way Certified Welding Electrodes are prod- 
ucts of laboratory and shop control unparalleled 
in the electrode manufacturing business. And 
that’s important. No electrodes can be as good as 
SMITHway electrodes unless manufactured under 
equally strict quality control and unless hundreds of 
thousands of dollars have been invested in research. 

But Smith goes even farther than that. SMITH- 
way Electrodes are production tested in our own weld- 


ing plants, which are among the largest in the world. 





With us, the quality of electrodes is vital to the 
success of everything we do! To insure the quality, 
operating characteristics, and uniformity we must 
have, we manufacture our own electrodes. We also 
offer them to others who do welding. In so doing, 
we offer electrodes that have proved their ability 
to produce better welding results at lower welding 
cost— and proved it under actual shop conditions. 
We think SMITHway Certified Welding Electrodes 


can do as much in your plants. 


Mild Steel. ..High Tensile... and Stainless Steel 


WELDING 


ELECTRODES 


made by welders... for welders 


SMITHway Arc Welder eliminates objectionable arc blow; speeds production. 
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SMITHway Welding Monitor trains better welders faster. 





HOUSTON + TEXAS 
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The welded rings shown here are manufactured by the 
American Welding and Manufacturing Company, Warren, 
Ohio, from sections and bars of N-A-X Alloy Steel, 
produced by Great Lakes Steel Corporation. 

This application is one of hundreds today in which the 
unusual properties of N-A-X 9100 Series Alloy Steel are 
being utilized in the production of ordnance equipment, 
where standards are high and specifications exacting. 

If you have need for a High Tensile steel—or a car- 
burizing steel—or a medium and deep hardening steel— 
it will pay you to investigate the properties of N-A-X 
9100 Series of Alloy Steels. 
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Seven Per Cent... 


Things seem to be going well on the war fronts as far as the 
Allies are concerned. Africa and now Sicily have been wholly 
won, Italy is nearly out of it, Berlin is being bombed with 
block busters, and each day records new gains in Russia and 
in the Pacific. Nevertheless, there is still a big job to be done, 
and the war is far from being won. 


War Mobilization Director Byrnes recently pointed out that 
(in Africa and Sicily), “We have met and defeated less than 
seven per cent of the combat divisions which the enemy has 
in the European Area”. Few of us realize that so little of the 
task before us has been completed. We simply don’t grasp the 
implication of those figures. If we did, we would work harder, 
take fewer days off—and those only because of illness or other 
unavoidable necessity. 


Jack, a weldor I know, is a case in point. Jack has reached 
the height of his ambition, apparently. (Unfortunately, this 
seems to be true of many other war workers.) His only inter- 
est as far as the job is concerned is his pay check, and there 
isn’t too much interest in that, even. Maybe his interest lies 
in taking days off so that he may have time to spend the gen- 
erous pay check he receives (even with days off) each week. 

Jack could make $86.84 a week. Good money for a fellow 
of only 22 who only three years ago was quite happy at $18 a 
week in a filling station! There were a lot of hours required 
for that $18 a week—many more than the 48 hours that will 
now produce $86.84. Jack doesn’t even work 48 hours—not 
even an eight-hour day for six days a week. In wartime and 
with present labor shortages! 


This isn’t all of the story, either. Yes, for a youth of his age 
Jack is doing well, earning good money, but he isn’t getting 
anywhere. He isn’t learning anything new because his interest 
stopped short after he had learned welding at a trade school. 
Now he does nothing but downhand production welding. He 
has been on this one job so long, and has had so little experi- 
ence in other welding positions, it is doubtful if he could even 
be called a weldor. At least he won't be one when we have fin- 
ished the other 93% of the enemy's combat divisions. He'll 
be looking for a job then—and lucky to find one at his former 
pay of $18 per. 


Even though our task is only seven per cent done, it is none 
too early for us to start preparing for the days which will fol- 
low the coming of peace. An ideal way to start would be by 
getting interested in the job at hand, whatever it may be and 
endeavoring to better ourselves so as to be better suited to 
cope with the jobs ahead. 


The soldier on the battle front is putting forth his utmost 
effort to win. The War Production worker on the home front 
should be striving equally as hard. Staying on the job and 
doing an honest day’s work is one way to shorten the war. 
More effective man-hours will mean that the home front will 
be able to send more implements of war to the fighting front. 


If staying on the job will mean that we will be able to re- 


turn sooner to a normal way of life. it should be well worth 
the sacrifice. 
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SPARE THE ROD 


and 


SPOIL THE SPEED 


What IS the difference between a hit and a near 
miss? 





Easy! This 1/8” steel gear cover for a 5-inch gun mount offers 
an understandable answer. They made it with 1/8” “Fleet- 
weld”’ rods and 90 amps. THAT WAS A NEAR-MISS. 


Why? 


Because they changed to 3/16’’ “Fleetweld”’ rods and 180 


amps. and increased output 66%, cut the cost 20%. THAT 
WAS A HIT! 


There are plenty of other ways in welding to push 
near-misses into the hit class ... tilting, better 
fit-up, “Fleet-Fillet’” Technique, beveling butt 
joints, etc.... 


It might not be amiss to get the details. 
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Har 


ARD-FACING is the process of 
H overlaying by welding a hard, 

wear-resistant alloy on the 
surface of a softer base metal nor- 
mally subjected to wear. The depos- 
ited alloy can be in the form of a coat- 
ing, edge or point, depending on the 
size and shape of the wearing surface. 
Because of the nature of the process, 





the methods and equipment are, for 
the most part, similar to those em- 
ployed in good welding practice. 


Hard-Facing Adds to Life 


The advantages of hard-facing are 
derived from the greater resistance 
to wear afforded by the hard alloy 
surface. Greater resistance to wear 
means longer life of parts, which re- 
duces the need for frequent replace- 
ments. Additional advantages come 
from using hard-facing in salvaging 
worn parts, for worn parts can fre- 
quently be salvaged at low cost and 
made better than when they were new. 

The oxy-acetylene welding flame, 
the metal arc or the carbon arc can be 
used to apply the standard hard- 
facing rods. The arc welding proc- 
esses are at present widely used for 
coating large areas where surface fin- 
ish is of little or no importance. For 
automobile and truck parts, they are 
usually less suitable than the oxy- 
acetylene process, since the flame pro- 
vides better control over the molten 
puddle and results in less loss of alloy. 


Before doing hard-facing work, it 
is desirable to determine if the base 
material is sound. This can be done 
by magnetic-particle methods.j Fre- 
quently, it is also advisable to check 
the hard-faced parts after the work 
is completed to make sure that no 
defects have been introduced by the 
hard-facing process. 


* Part One—By restoring worn automotive parts to new 
or better condition, hard-facing is helping to prevent 
breakdowns in our overburdened transportation system. 
Herein is told what equipment is needed, what rods to 
choose from and what parts are suited to hard-facing. 


The Oxy-Acetylene Process 


The equipment required for hard- 
facing by the oxy-acetylene process 
comprises standard welding supplies, 
including sources of oxygen and 
acetylene, pressure regulators, hose 
and a suitable welding torch. Also 
needed are safety auxiliaries such as 
gloves and goggles, a fireproof weld- 
ing table and a good water supply, 
hard-facing rods and fluxes and (par- 
ticularly if large numbers of similar 
parts are to be hard-faced) suitable 
jigs or fixtures. Facilities for preheat- 
ing are also desirable if large parts 
are to be hard-faced or if the parts 
to be hard-faced are of carbon or 
alloy steels containing over 0.50% 
carbon. Preheating equipment may 
range from homemade gas-fired brick 
furnaces to complex commercial heat- 
ing furnaces equipped with precision 


* Prepared for Vehicle Maintenance Section, 
Division of Motor Transport, Office of Defense 
Transportation. 


t See “‘Magnetic Inspection of Welds,” Tue 
Wetpinc Encineer, August, 1943. 
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temperature controls. For the slow 
cooling of hard-faced parts, a large 
box containing lime or powdered mica 
is often useful. 


Are Welding Technique 


The heat in the arc welding process 
is much higher but covers only about 
one-tenth the area covered by the 





acetylene process. No preheating 
from the are occurs when ordinary 
welding technique is employed. To 
preheat as in the acetylene process, 
the weldor must hold a long are about 
4 inch in length. Voltage and amper- 
age settings for arc welded hard- 
facing applications are quite similar 
to those required for mild steel 
electrodes. 

A circular motion about % to 1 in. 
in diameter should be used. To start 
the circular motion, strike the arc in 
what will be the center of the circle. 
Move slowly to the outer edge and 
continue the circle. The second and 
succeeding circles should advance % 
inch to the cycle. The idea is to keep 
the deposited hard-facing metal fluid 
long enough to raise all the impurities 
and oxides on the surface of the steel 
to the surface of the molten hard 
metal and allow it to solidify in a 
smooth, solid deposit. This postheat- 
ing on each cycle is the only way it 
can be done correctly. 

If the weldor advances more than 
4 inch to the cycle or moves too fast, 
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Courtesy, Stoody Co. 


Hard-facing a worn exhaust valve with a Class Ill (cobalt base) alloy. 


slag from the coating on the rod drops 
on the colder surface of the steel and 
solidifies. The hard metal will flow 
around it and leave a slag hole. To 
raise this slag, the arc must be held 
over it until it melts and flows back 
on the hard metal. It is necessary to 
go back over the previously deposited 
metal and come back out over the edge 
of the molten metal onto the steel 
surface. If the speed of the cycle is 
too great, the same condition results. 
The speed of the cycle is determined 
by the melting of the steel surface. 
The fluid hard-facing will flow into 
the surface of the steel as fast as it 
reaches the melting point. If the ma- 
chine setting is correct and the proper 
length of are is used, the cycle will 
require about three seconds. 


Hard-Facing Rods 


Hard-facing rods fall into five ma- 
jor classes as follows: 

Class I. Alloy cast irons and steels 
containing less than 20% alloying 
constituents. 

Class II. Iron-base alloys contain- 
ing over 20% alloying constituents 
(such as chromium, tungsten, molyb- 
denum, manganese, vanadium). 

Class III. Non-ferrous materials, 
such as cobalt-base alloys containing 
chromium and tungsten. 

Class IV. Cast tungsten carbide 
which has been crushed and is con- 
tained or embedded in a high-strength 
steel binder. 

Class V. Diamond substitutes con- 
sisting of small (usually 34 to 1% in. 
long) cast “inserts” of tungsten car- 
bide. 

In terms of resistance to wear 
where there is no accompanying im- 
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pact or shock, the protection afforded 
by these classes of alloys ranges from 
Class I, with the least resistance, to 
Class V, with the greatest. This order 
is, in general, also that of their cost 
per pound, which ranges from ap- 
proximately 50 cents to $5.** The 
order is reversed if impact must be 
resisted, alloys of Class I being 
tougher than those of Class V. For 
surfaces where smoothness or preci- 
sion tolerances are not required, the 
choice of alloy is determined by a 
balance of the factors of wear re- 
sistance, impact resistance and cost. 
If a smooth or precision surface is 
necessary, only alloys in Classes I, 
II and III can be considered. Since 





** See Engineering Data Sheet No. 16, “‘How 
Far Will a Pound Go,” THe Wetpinc ENGINEER, 
January, 1942. 


Three exhaust valves for 
@ 600 hp marine mofor. 
left: new valve hard- 
faced with Class Il! al- 
loy; center: an ordinary 
valve after 150 hr serv- 
ice; right: a hard-faced 
valve (Class Iii alloy) 
after 650 hr service. 


Courtesy, Haynes 
Stellite Co. 
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most automotive 


uses req ‘ 
smooth hard-faced part, the mo 
wear-resistant of the first re 


classes would normally be cho 
The welding rod manuf 
should be consulted on the proy 
to use and the proper method of! 
cation for any job in hand. 
Operator Training 
Any experienced weldor cat 
a little practice, produce hard 
parts that are excellent in qualit 
bond, surface smoothness and 
dom from impurities or blowhol: 
To apply the alloys of Classes | 
and III, only a few variatio 
standard steel welding procedur 


ot 


necessary. The following variation; 


are given as examples of the n 

cations hard-facing may requir 
Whenever possible, Class II a 

III alloys are applied on steel wit 


penetration into the base metal; this 


is very important as it makes it pos 
sible to avoid dilution of the 
with iron and thus to preserv 
impaired the abrasion-resisting qual 
ties of the alloy. The operation i 
ried out with an oxy-acetylene fl 
containing an excess of acetylene 


adjusted so that the flare or outer 


cone of the flame extends two or thre: 


times the length of the inner « 
With this flame, a small area of 
surface to be hard-faced is broug! 


to a sweating temperature; the end 


of the rod is brought into the flam 
allowed to melt and spread evenl 
over the sweating area. The ro 
not stirred or puddled; instead, a 
tional alloy is spread in the desir 
direction on the base metal by m 
of the flame at the surface-sweat 
temperature. 


Usually the deposit can be built uy 


to the required thickness in one opera 
tion, and this is most desirable. 
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T perator may need some spe 
ning or experience to do gen 
rd-facing successfully, as is 


lustrated by the following examples. 
certain shop, there were four 
veldors hard-facing the same kind 


ts. The thickness of the hard- 
fact was % in. Checked, these 
arts, were found to vary by as much 
.s 10 points in hardness on the Rock- 
well C scale, and the iron dilution ran 
as high as 20%. Using the same make 
of hard-facing rod with the proper 
hard-facing technique resulted in only 
3% to 4% iron dilution and only two 
ts variation on the Rockwell C 
scale. Moreover, the wearing life of 
the parts was increased from an ave- 
rage of 140 hr to 300 hr. 
Parts Regularly Hard-Faced 
Representative automotive parts 
which are hard-faced by fleet owners 
or by job welding shops for the own- 
ers are: clutch parts, including re- 
lease yokes, pressure plates, throw- 
out fingers and release-bearing hous- 
ings; tappets, valve stems, stem ends 
nd rocker arms; transmission-shift- 
and both water and fuel- 
pump shafts. Diesel engines often 
have several valve and injector parts 
hard-faced when manu 


Ing fingers ; 


which are 
factured. 

Exhaust valves and exhaust-valve 
seat inserts are hard-faced in large 
numbers by valve manufacturers for 
the engines of buses, trucks and other 
commercial vehicles. The hard-facing 
and valve seat inserts is 
rarely done except by valve manufac 
turers because of the necessity for 
specialized technique and _ finishing 
equipment and because of the need 
for close heat control to maintain the 
necessary properties and condition of 
the steel from which valves and in 
serts are made. 


of valves 


Clutch Mechanisms 

\mong the parts readily hard-faced 
in fleet maintenance shops are the 
wearing surfaces of clutch mecha- 
nisms. Clutch throw-out yokes are 
hard-faced by the application of a 
‘16 in. layer of alloy to the ends of 
the yoke fingers. The smooth surface 
of the alloy has a low coefficient of 
friction and results in less wear on 
the clutch wheel surfaces. 





Hard-facing the valve 
seat of a truck engine. In 
this application, it is im- 
portant to use a hard- 
facing material capable of 
withstanding high heat. 


Clutch plates are-hard-faced with 
suitable grades of Class II or III 
alloy rods at three spots, each about 
3% in. in diameter, where the clutch 
adjusting studs bear.on the moving 
plate. Other wearing parts in the 
clutch are hard-faced just on those 
areas which otherwise wear at such 
rates as require frequent adjustment 
or replacement. 

Valve tappets, stems and stem ends, 
as well as rocker arms, are frequently 
hard-faced to minimize wear. These 
applications follow the general pro 
cedure and can be made by any exper 
ienced operator. It is suggested, how 
ever, with regard to valve-seating 
surfaces that, if available, the valves 
and inserts be purchased hard-faced 
by their mhanufacturers because of the 
equipment and experience necessary 
to produce a thoroughly satisfactory 
product. Shops having such equip 
ment and expert personnel are never 
theless turning out good and satisfac 
tory work. 


Pump Shafts 


Water-pump shafts are faced over 
the bearing surfaces, particularly if 
the pump is packed. The application 
is most frequently made by the “skip” 
method, wherein longitudinal beads 
of a suitable grade of Class II or II] 
alloy rod are applied first on one side 
of the shaft, then on the other, to 
minimize warpage caused by the heat 
of the welding flame. Shafts can 


sometimes be hard-faced successfully 
by the 


“spiral” method, wherein the 


Left: Hard-faced fuel- 
pump com rocker from 
a Diese! engine. 


Right: Some _ typical 
automotive parts that 
have been success- 


fully hard-faced. 
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bead is applied in the form of a helix. 
This can also be accomplished with 
little warpage from the heat of the 
flame. Not only do shafts hard-faced 
by either method last up to four times 
as long as steel shafts, but the need 
for tightening or replacing the pack- 
ing is minimized because the smooth- 
ness and low coefficient of friction 
and freedom from rust or corrosion 
of Class II and III alloys will result 
in considerably reduced wear of the 
packing. 

Trailer pintle hooks and eyes, tire 
chains, fifth-wheel pins, chain sprock- 
ets, brake cam shafts, etc. are also 
repaired by hard-facing. 

Many parts of machines used for 
automotive maintenance are protected 
from wear by hard-facing. Typical 
are: cams, lugs and wearing surfaces 
of automatic machinery; lathe and 
grinder centers; boring-bar wear 
strips; hot-flash shaving tools; dies 
of many types for hot-drawing, blank- 
ing, shearing, trimming, forming and 
upsetting. Dies for hot-working, it 
should be added, are generally hard- 
faced with a suitable grade of Class 
[II alloy rod. To assure best results 
with complex dies or other intricate 
parts which may require special care, 
additional recommendations can be 
obtained from manufacturers of hard- 
facing alloys. 


Part Il, Instructions for Specific Hard- 
Facing Applications, will appear im an 


ear issue of THe WeELpING ENGINEER. 
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Spot Welding Variables 





By L. D. JENNINGS 
Westinghouse Elec. & Mfg. Co. 


united by forcing them together 

by pressure and passing an elec- 
tric current through a local area until 
a welding temperature has been 
reached. The welding temperature is 
dependent upon the material being 
joined. All non-ferrous alloys re- 
quire melting-point temperatures, but 
ferrous alloys can be welded at a 
temperature below their melting 
points because of their wide plastic 
ranges. In the plastic state, the grow- 
ing grains of one ferrous alloy piece 
will combine with the grain structure 
of the adjacent part to form a homo- 
geneous alloy. 


I RESISTANCE welding, metals are 


The Welding Transformer 


To obtain a resistance weld, it is 
necessary to have a machine that will 
pass a high current through a local 
area of the metals to be joined for an 
accurately measured unit of time while 
pressure is applied at the heated area. 
The high current is obtained from a 
specially designed transformer that 
will step-down voltage from the cus- 
tomary line values to 4 to 12 volts. 
The schematic diagram of a resistance 
welding machine, Fig. 1, shows the 
transformer, which consists of a 











y 
: 


A portable spot welding 
gun in operation. About 
22 welds are made per 
minute, and each weld 
requires a current of 
about 350 amp. 


primary and secondary winding about 
a common core. Leads are taken from 
the secondary winding to two elec- 
trodes that can be closed by pressure 
upon the work. A stepped-up current 
flows from the transformer secondary 
to the electrodes and through the work. 
The resistance of the material, B, 
and the contact resistance between the 
work causes the generation of heat, 
which brings a local area to welding 
temperature and thus unites the 
metals at this point. 


A 






































Fig. 1 (left)—-Schematic diagram of resistance welding process. Leads 
are taken from the secondary winding of the transformer to two elec- 
trodes, A and A’, which can be closed by pressure upon the work, B. 


Fig. 2—-Temperature gradient through the work at point of welding. 
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Temperature Peaks 


The temperature gradient throug 
the work at the point of welding \ 
show three peaks of high temperatur 
—D, C and C’ in Fig. 2. The peak 
D is a point between the work at th 
area to be welded, and E and E’ are 
points within the work material 
nearer to the surface of the work ad 
jacent to the electrodes. C and ( 
represent the temperatures betwee! 
the work surface and the electrod 
and A and A’ are the temperatures 
of the electrodes a short distance 
from the electrode face. The theoret 
ical ideal condition would be attained 
when peak D approached infinity 
while peaks C and C’ approached 
zero. This condition is not easily ol 
tained, however, and is probably not 
greatly desirable. Should the contact 
resistance be equal at D, C and C’'— 
as when welding copper with coppe! 
electrodes—a weld may be made 
any or all of these points. 


The contact resistance between t! 
work sheets themselves and betwee: 
the electrodes and the work is respo! 
sible for the high peak temperatures 
Contact resistance depends upon: 
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, Spot welding is not an exact science: mathematical for- 
Y wmulae to cover all contingencies haven’t been developed 
because of the large number of variables involved. Even 
without benefit of mathematics, though, amazing progress 

is being made today towards ever more accurate results. 


(1) The surface condition of the 


work to be welded; i. e., whether the 
surface is smooth, rough, scaly, dirty, 
etc. A smooth, clean surface has a 
lower contact resistance than a rough, 
scaly or dirty one. 

(2) The specific electrical resistance 
of the material being welded (see 
Table IT). 

(3) Electrode variables, including 
size, shape, surface condition and 
electrode material. 

(4) The amount of pressure forc- 
ing the electrodes together. The 
greater the closing pressure, the less 
the contact resistance (Fig. 3). 


Spot Welding Machines 


Resistance welding machines may 
be classed (depending upon the work 
they are to perform) as spot, seam, 
butt and flash welders. The spot 
welder is designed to join two or 
more lapped sheets of material at a 
spot by passing a high current through 
two pointed electrodes as they exert 
pressure upon the sheets. Since this 
type of machine is by far the most 
widely used, this article will hence- 
forth be confined to spot welding. 

When selecting a weldmg machine, 
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A variety of odd-shaped 
pieces can be _ spot 
welded in this set-up. 
Door to control has been 
opened to show a por- 
tion of the interior. 


the first thing to determine is whether 
it is to be used for an individual task 
or is to be adaptable for job-shop pro- 
duction. The answer to this question 
will dictate the transformer rating, the 
arm length and spacing, the type of 
electrodes, the pressure-closing device 
and the method of current timing. 

The transformer must have suffi- 
cient capacity to accomplish the work. 
If a variety of tasks are to be per- 
formed, the transformer should either 
be supplied with taps and a convenient 
means of tap changing or be equipped 
with electric heat control. 

The arms of the spot welder must 
have sufficient length and spacing; 
they must be adjustable and be capable 
of withdrawing the necessary pres- 
sures. 

The pressure-applying device should 
be positive and easily adjusted. The 
cam-type or spring-type is recom- 
mended for small machines and light 
work, but an air- or hydraulic-oper- 
ated press-type machine is essential 
for heavy spot and projection welding. 
The air- or hydraulic-operated device 
has a wider range of pressure adjust- 
ments and is also more easily reg- 
ulated and controlled. 
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The timing may be manual, mechan- 
ical or electrical. Manual timing, de- 
pendent upon the operator’s skill, will 
produce fair results when welding 
mild steel to mild steel. For non-fer- 
rous alloys, however, and for produc- 
tion requirements demanding rapid, 
high-quality welding, the manual tim- 
er must give way to the more accurate 
mechanical and electronic timers. 
Such timers have had an important 
role in advancing resistance welding. 

The electronic timer, in particular, 
is rapidly becoming the favored 
method of control.* The welding 
time may be adjusted from 1 to 30 
cycles and the power varied from 
maximum to 40% by merely turning 
a “heat control” dial. With this de- 
vice, an equivalent heat input is at- 
tained in each weld, as the flow of 
current is accurately measured in 
cycles and always begins at the zero 
point of the wave. 


Spot Weld Testing 


It is difficult to determine the 
strength of a spot weld because of 
the many variables involved in the 
process. Appearance of the sheet at 
the point of the weld is no clue to 
weld strength, nor is a shower of 
sparks from between the sheets. The 
latter, in fact, usually results in a 
cavity at the center of the weld, thus 
decreasing the size and strength of 
the spot. The most reliable method 
is a destructive test of the welded 
product, but this, of necessity, must 
be confined to test specimens. Test 
specimens that are welded in the same 
manner as the work being performed 
will, in general, give comparable 
results. 

Many manufacturers supply test 
sheets of material identical to that 
being welded and require weld speci- 
mens to be made prior to starting each 
job and also at prescribed intervals 
throughout the run. The specimens 
are made by lapping sheets and weld- 
ing at two spots approximately 2 in. 
apart. The test consists of forcing a 

* See “Types of Electronic Controls” by T. R. 
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cold chisel between the spots and 
observing the difficulty of destroying 
the welds and whether the weld breaks 
near the welded surface or pulls a 
“button” from the sheet. If the work 
is made of magnetic materials and a 
large portion of it extends between 
the arms of the welder, a small test 
specimen will give a false comparison 
for reasons which will be later ex- 
plained. 

The strength of a weld may be 
accurately determined by tensile or 
“pull-test” specimens. It will be found 
that the first spot will be stronger than 
a second or third adjacent spot if the 
intervening space is such that a por- 


tion of the current will shunt through 
the first spot, so discretion must be 
used in selecting the spot for the 
tensile test. 


Radiographic Inspection 


The X-ray machine or radium pro- 
vides a non-destructive method by 
which the cross-section and homo- 
geneity of the weld may be deter- 
mined. Strengths can be judged by 
comparing the radiographs with those 
of similar welds for which physical 
tests were made. Unfortunately, the 
radiographic method is not used as 
much as it should be because of the 
lack of equipment in many plants. 
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~--4Effect Of Pr 


Welding Current 


essure Fig. 3 (left)——The effect 
of pressure upon contact 


resistance and current. 











Pressure, Current, Voltag; 


Prior to being used in produ 
each resistance welder should by 
brated in order that the operat 
intelligently adjust the machin 
tings to compensate for electrica 
ations. The operator should kn: 
pressure exerted by the electrodes 
upon the work and the appro» 
current output of each tap 
welding transformer. The pr 
can be easily measured with a ¢ 
in the air line (if the machine i 
operated) or by closing the elect: 
upon a specially designed diaph: 
whose deflection is recorded 
pressure gauge. 

Current output depends not 
upon the turn ratio of the transforme: 
and the heat tap upon which the welde: 
is operating but upon the stabilit 
the power supply, the arm spacing 
the arm length. 
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Square Inches Iron In Throat Of Machine 


Fig. 7—-An increase of magnetic. work material in the 
throat of the machine decreases the secondary output. 








Since the welding machine draws 


large currents for short intervals, 
dangerous line voltage drops will re- 
sult if the equipment is not properly 
installed. Welders of 25 kva capacity 
and wt should be installed adjacent 
to a step-down power transformer 


primary is connected to a high 
voltage supply. It is common to ex- 
perience voltage drops as high as 
20% in the supply line. This is objec- 
tionable for satisfactory welding oper- 
atiot Fig. 4 shows a voltage drop 
ranging from 4.5 to 21% for a 200 
kva spot welder. The primary is 
supplied 230 volts from a 2,300 v 
transformer through 150 ft of 
500,000 cir mils cable. 

Varying the throat depth or open- 
ing, or placing a magnetic material 
between the arms of the welder, 
changes the reactance of the welding 
circuit, resulting in a current output 
other than that calculated from the 
turn ratio with average conditions 
prevailing. Tests show that as the 
arm length is increased (Fig. 5) and 
the arm spacing is increased (Fig. 6) 
the current output will be reduced. 
\ magnetic material such as iron 
within the throat opening will also 
decrease the output of the machine 
in direct proportion to the amount of 
material in the circuit (Fig. 7). Be- 
cause of this, a small test specimen 
will not be comparable to a large work 
piece, the major part of which extends 
in the throat opening. 


Electrode Variables 


The size, shape and material of spot 
welding electrodes are variables that 
must be considered when selecting the 
proper tip for a given job. The elec- 
trode diameter should be governed by 
the thickness of the material welded. 
The smaller the tip area, the greater 
the current concentration will be at 
he spot to be welded. A ball-pointed 
electrode will produce a higher local 
pressure and current concentration 
than a flat-faced electrode, thus usu- 
ally giving an equivalent weld with 
from 10% to 15% less power. How- 
ever, the work will be badly indented 
from the ball point. 

Some engineers maintain that an 

electrode of the ball-pointed type will 
insure uniform strong welds in pro- 
duction while a flat-faced electrode 
will give erratic welds. This is not 
true; with uniform timing and proper 
heat and pressure settings, identical 
welds will be made with flat-faced 
electrodes throughout a production 
run. The appearance of the weld will 
be superior, and the electrode life will 
be greatly increased. 

Electrode material should possess 
both a high electrical conductivity and 
the hardness needed to resist deforma- 
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large dome-shaped 
parts being spot weid- 
ed. The electronic con- 
trol is attached to the 
machine to save space. 


tion under pressure. Copper has high 
electrical conductivity, but it is rela- 
tively soft and quickly deforms. Hence 
pure copper electrodes will require 
frequent replacement. Several copper 
alloys have been developed for elec- 
trode material and have given excel 
lent results. These alloys have ap- 
proximately 85% of the electrical con 
ductivity of copper and a hardness on 
the order of 80 Rockwell B. Such an 
electrode will produce from 2,000 to 
3,000 spots before mushrooming into 
an increased tip area of 50%, while 
a copper electrode will show an in- 
creased tip area of 50% after pro- 
ducing from 200 to 300 spots and an 
increased tip area of 225% after pro 
ducing but 1,000 spots. 

These age-hardening copper alloy 
tips are very desirable when welding 
steel, brass or aluminum and will give 
satisfactory results with silver and 
silver alloys. Alloys of low specific 
resistance are welded with electrodes 
which are either made from special 
high-resistant alloys or have tungsten 
or molybdenum inserts to concentrate 
a large amount of heat at the surface 
of the low-resistance material and 
thus prevent it from sticking to the 
electrode 


Machine Settings 


A spot welding operator cannot de- 
termine the machine setting for a new 
job by the use of a formula but must 
arrive at it by empirical means such as 
trial and error and past experience 
obtained from similar work. An oper- 
ator can approximate a machine set- 
ting from data compiled by others, but 
it is necessary to allow for variations 
because of the many factors that affect 
the welding cycle. 

After the operator has chosen a 
suitable electrode, the probable heat 
tap, the approximate welding time and 
a desirable working pressure, a spot 
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and tested for strength. 


is made 
Should strength be insufficient, either 
the time or the power or both may be 
increased, or else the pressure may 


be decreased. The increase of one 
cycle in the welding time is equivalent 
to a 5 or 10% power increase or a 
decrease of 150 psi in the electrode 
pressure. In this way, various adjust- 
ments are made until the desired 
weld is secured. More than one set- 
ting may produce equivalent welds, 
but two of the variables involved must 
differ from those in any other combi- 
nation. 

The characteristics of the metals to 
be welded influence the determination 
of the proper machine setting. Steels 
have a wide plastic range, and will 
hence accommodate a wide variation 
in welding time. Aluminum and 
copper alloys, on the contrary, demand 
short, accurate welding times. The 
melting points of some of the com- 
mon metals are given in Table I. 

The specific resistance of a mate- 
rial will aid in determining the current 
since the greater the electrical resist- 
ance, the lower the current necessary 
to develop welding heat. In Table II 
it may be seen that silver requires a 
maximum of power while stainless 
steel (having a very high resistance) 
takes a minimum. Copper is taken as 
1.00 in this table. 


Low Carbon Steel 


Mild steel has very desirable spot 
welding characteristics because time, 
power, and pressure settings may be 
varied somewhat. Ball-pointed elec- 
trodes produce satisfactory welds, but 
a flat-faced electrode is recommended 
for at least one side if appearance is 
important. Cold rolled steel is satis- 
factorily welded, and hot rolled steel 
has even better welding properties. 
When hot rolled sheet is used, the 
mill scale should be removed by pick- 
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ling, shot blasting or grinding. The 
scale has a high resistance and will 
cause pitting of the electrode by arc- 
ing. The surface of the sheet should 
also be free of oil and dirt. 

When welding mild steel without 
ignitron timing, the data in -Table 
III may be used to determine an ap- 
proximate setting. Ignitron timing 
requires sufficient power to make a 
weld in a few cycles. The data given 
in Table IV were obtained with a 
200 kva welder, using a ball-pointed 
electrode against one sheet and a large 


Tote I, Melting Points of Metals 


~ Melting 

Metal Point, F 
EME > ese oo conc So ee we oa 450 
Te rk. POR Pe one 621 
ER ae er eS ee 787 
i Gc eae re a 1,166 
PS Oa Ee 1,204 
he eh er rere 1,218 
EN as Side oe Sece tah akds ce 1,761 
Se (Lee seGoh . bet aee ee « oes 1,945 
OS Ee ee er eae 1,981 
Ee Pe 
MTA da ac ccnk es Cade a 2,646 
NE ogc ern'g'k ied wera a, 
eb GO SRA iat ae ee) Oy 2,786 
RR, Bos a'o'c's se ¥ 0 a area e eee 
SOP 4,500 
Pn 5.4 xnlkh dx aed dadea ss 5,400 


Table Il. Relative Electrical 
Resistances of Metals 
Resistance 

Material Factor 
EE ee eee eee 0.95 
NN eh ain cou cin tty aalh a 1.00 
| bess td py RE a 1.40 
Een irs'a cs a6 0 ok ONS @ p< 1.60 
ce W'S Sad we tk wk <i 1.60 
I esos ck dah es ieee 2.70 
IN a o's: 5 wo vin dea aie wheel 2.90 
ND ae ty oo ict wand Sa eHd 3.20 
ee Senedd 64.etla dee ad 3.50 
a ee ae 4.50 
eg CRIS Sere 5.80 
EN WAP da ac taes 42's week 1.0% 5.80 
, oe 6 a AS ae 6.70 
Ee ie oe ei syste eked 12.80 
PE Vikbicectcbiscccteecca ae 
EEE Ry a 35.00 


Table II. Manual Timing 
for Mild Steel 


————————————————— = —E 


Sheet 
Thickness, 

Gauge Time, Sec Pressure, Psi 
24 0.4 150 
22 0.5 200 
20 0.6 250 
18 0.7 300 
16 0.8 350 
14 0.9 500 
12 1.0 750 

Lg in. 1.2 900 
: 1,200 


fs in. 2.5 
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Table IV. Data for Mild Steel, 200 Kva Welder with Electronic Contro) 
(One Ball- Pointed Electrode and One Flat Tip) 





Sheet “Time Secondary t ” Weld Current, 
Thickness, In. Cycles* Volts Amp Pressure, Ps; 
0.038 1-2. 4.8 11,000 500 
0.063 2-3 5.2 12,000 600 
0.078 3-4 5.7 13,500 750 
0.094 5-6 6.1 15,000 900-1 
0.125 7-8 9.1 24,000 1,200-1 
*Based on 60 cycles per second. 
na 
flat tip against the other sheet to give Table V. Spot Welding 


the best possible appearance. 
Aluminum 


Aluminum must reach its melting 
point during the welding process, and 
this characteristic necessitates accurate 
short-cycle control. The machine must 
have a high current rating as alumi- 
num requires five times more power 
than mild steel. It is preferable that 
the electrode close upon the work 
without a hammer blow ; one electrode 
should be ball- or core-pointed and 
the other flat-faced. It is advisable to 
remove the oxide from the surfaces 
of the sheet adjacent to the electrodes 
with emery paper or by chemical 
cleaning methods in order to prevent 
the aluminum from sticking to the 
electrodes. 

The Aluminum Company of Amer- 
ica recommends the aluminum spot 
welding data given in Table V. 


Brass 


Brass requires a short welding time 
at a moderate pressure but with four 
times more power than mild steel. A 
ball-pointed tip will produce a weld 
with less power than a flat-faced elec- 
trode, but the machine setting must 
be accurately adjusted to avoid a hole 
caused by burning out the zinc at the 
center of the weld. Two flat-faced 
electrodes will give very good results 
with good surface appearance. Pin- 
holes in the center of the welds are 
not so common with flat-faced elec- 
trodes, but they require considerably 
more power. Data for brass are given 


in Table VI. 
Stainless Steel 


Stainless steel (18-8) is an austeni- 
tic non-magnetic steel with a ve 
short plastic range and high electrical 
resistance. It has the property of 
losing its stainless qualities when 
heated above 500 C (932 F) for short 
intervals of time because of carbide 
precipitation along the grain bound- 
aries. Exceptionally good welds can 
be secured with welding times of one 
or two cycles, using flat-faced elec- 
trodes and welding pressures consid- 
erably higher than those necessary for 
mild steel. Stainless steel welding 
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Data for Aluminum 








Sheet Thick- Time - Currents, Pressure 
ness, In. ane Amp Psj 
0.020 a 15,000 200- 300 
0.032 1- 2 17,000 300— 400 
0.051 2- 3 19,000 400— 500 
0.064 3- 4 22,000 450— 600 
0.081 5- 6 26,000 550~ 700 
0.101 6- 7 30,000 600— 900 
0.125 8-10 35,000 800-—1.40/ 


“Based on 60 cycles per second. 


Table VI. Welding Data for Brass 


Sheet | Thick- Time, .Current, ) Pressure 
ness, In. Cycles Amp Psi 
0.032 2-3 14,000 450 
0.063 4-6 16,000 600 


Table VII. Welding Data 
for Stainless Steel 


Sheet Thick- Time, Current, Pressure 
ness, In. Cycles Amp Psi 
0.032 1 13,000 800-1,000 
0.063 4 14,000 800~-1,000 
0.125 4 15,000 900-1,200 

data are given in Table VII above 


Projection Welding 


Projection or inserts of high-resist 
ance material between the parts to be 
welded often aid in securing a satis 
factory weld. The projections are 
usually pushed from the opposite side 
of the sheet and may be spherical, flat, 
elongated or an annular ring. They 
should be on the heavier sheet or 
plate to be welded, have a diameter 
approximately equal to the sheet thick 
ness and project a distance equal to 
from 40% to 60% of the sheet thick 
ness. The raised annular ring around 
a deep center punch mark, or a point 
raised along the edge of the plate by 
upsetting with a punch, will often giv: 
a satisfactory projection. 

Spot welding is still not an exact 
science. In spite of its many variables, 
however, the ingenuity of machine 
builders, accessory manufacturers and 
welding operators has so advanced th: 
process that it is rapidly replacing 
riveting as a method of joining metals 
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Voodooing the Axis. 

















si 
| 
| These weird creations look like the fetishes of South 
Sea Islanders or the costumes of Tibetan devil dancers. 
but they are neither—just weldors’ masks and helmets! 
ire 
00) 
()t) 
i) 
0“) 
(}{) 
()t) - . 
(\) aA 4 aN 
Robert A. Laxson, Antioch, Calif. Dorrance A. Ball, Los Angeles. 
Right: Arthur Starbeck, Jr., Racine, 
a8 
Te O THE LAYMAN, the weldor’s hel- 
i met, unadorned, appears like 
something from the pages of 


Weird Planet Tales or Startling Sci- 
entifiction, but when the aid of the 
paintbrush is enlisted. . . 
Words fail us so we will let the 
pictures speak for themselves. And 
re what pictures ! 

These “voodoo masks” were de- 
signed by artistically inclined weldors 
to put the final jinx on Paperhanger 
\) Schickelgruber. And they seem to be 
| working, too, if latest reports from 
the realm of the Third Reich are any 
criterion. 

It all began when executives of the 
Lincoln Electric Co. viewed a photo 
if some of the favorite voodoo masks 
at North American Aviation, Inc., 
Dallas, Tex. Much impressed, they 





R. C. LaMarre, Cincinnati. 


Ralph Rogers, 
Mansfield, O. 





Carl A. Spielmann, Milwaukee. 
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offered a prize of a new “Procedure 
Handbook of Arc Welding Design 
and Practice” (plus the usual $1 com- 
pensation) for pictures which could 
be published in the company’s house 
organ, The Stabilizer. 

No Winner 


As a special inducement, an addi- 
tional prize of one skull and cross- 
bones was offered for the most hor- 
rible looking mask, but the exhibits 
were all so horrendous that it just 
wasn't possible to choose between 
them. Besides, there is a very serious 
shortage of skulls and crossbones! 


Howard T. Logan, 
Greenwich, O. 
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Welded Tool Post Grinder 


Called upon to design a grinder attachment for an existing lathe, 
a praetical weldor found that castings weren’t needed because the 
entire device could be made by welding and machining plate stock. 





The completed grinder mounted on the lathe. 


HE sturdy tool post grinder pic- 
| tured herewith can be easily and 
inexpensively made solely by the 
welding and machining of steel plate 
stock. 
The body of the grinder, Fig. 1, is 
a rectangular box made of four 6 in. 
lengths of % in. plate. The vertical 
pieces are 6 by 2 in. and the horizontal 
pieces 6 by 2% in. The latter were 
fitted inside the vertical sections, giv- 
ing the box greater width but less 
height. Wedges or spacers are used to 
hold the top and bottom sections in 
place while the ends are being tack 
welded ; after tacking, the full lengths 
of all four seams are welded. Good 
penetration is essential as the welds 
are later to be machined. 


Shaft Housing 


The housing for the shaft and bear- 
ings is made from a 6 in. length of 
2 in. shafting with a 7% in. hole drilled 
through the center. The bearing re- 
cesses are bored to 1.575 in. diam on 
one end to a depth of 1% in. and on 
the other end to a depth of % in. The 
shallow end will be the grinding- 
wheel end when the tool is completed. 

In order that the body and housing 
may be fitted together into an integral 
unit, it is. necessary to machine the 
body. This machining is done with a 
cutting torch. A distance of 4 in. is 
first measured from the top and bot- 
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By F. L. BELL 


Left to right: motor 
mounting bracket (in- 
verted), the two pulleys, 
tool post stud and sleeve, 
shaft (in foreground) and 
grinder body. The lock- 
ing adjustment screws, 
vertical adjustment screw 
and belt tension adjust- 
ment bolt are shown in 
place on the body. 


tom of the end portion, and lines are 
drawn across the entire width as 
shown in Fig. 1 A. The center of the 
vertical sections is now located and a 
half circle is scribed on each side of 
the body. The metal inside the mark- 
ings can now be cut out with the cut- 
ting torch, as shown in Fig. 1 B. 

The shaft housing is placed in the 
half circle cut from the sides of the 
grinder body and welded; it must be 
aligned so that the shoulders protrude 
equal distances from the body as 
shown in Fig. 2 A. The shallow end 
will be on the right side of the grinder 
body. 

The necessary machining shown in 
Fig. 2 B can be done on a lathe having 
a milling cutter attachment. Both the 
top and the bottom are to be machined 
flat in order to form a squared sur- 
face. 


Tool Post Adjustments 


Along the center line of the body, 
a 1 in. hole is drilled % to % in. be- 
hind the shaft housing, so as to com- 
pletely clear the housing. This is to 
be the tool post hole (Fig. 3 A, 1). 
On each side of the body and at a 25 
deg angle back of the tool post hole, 
%«@ in. holes are drilled and tapped 
for % in. square-headed set screws. 
These screws (Fig. 3 A, 2) are to be 
1% in. long and built up by brazing 
a % in. surface on the ends to prevent 
galling on the post. They will be used 
as locking and adjustment bolts for 
holding the grinder at various angles 
in relation to the work being held be- 
tween the lathe centers. 

A ¥% in. hole (Fig. 3 A, 3) is 
drilled to the left of the tool post hole 
and back from the line of the hous- 
ing; this is tapped for a %@ in. 





square-headed set screw, 4% in 
This is the vertical adjustment s 
which goes through the body and 
justs its height above or below 
center line of the lathe spindle. 

Location of the motor support 
onto which the swivel bracket 
tached, is shown by Fig. 3 A, 4 

At the right and slightly behind th 
tool post hole, a 4, in. hole is drill 
and tapped for a % in. cap sect 
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(B) 


Fig. 1—Grinder body before (A) and after (5 
flame-cutting the recess for the bearing housin: 
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Fig. 2——Body with bearing housing welded 
in place (A); after machining (B) to obtain 
true surfaces for tool carriage mounting. 


The motor will be 

ounted directly above this cap. screw 
(Fig. 3 A, 5) which is raised and 
lowered to adjust the tension of the 


helt 


in. long. 


Che pulley end of the shaft is 
shown at the left (Fig. 3 A, 6) and 
the grinding-wheel end at the right 
Fig. 3 A, 7). 


Tool Post and Sleeve 


(he tool post is made up of two 
parts: a ¥% in. stud, 5 in. long, and a 
sleeve, 31% in. long, with a flanged 
base. The stud (Fig. 3 B) is threaded 
into a base slotted to fit the tool car 
riage of the lathe. The sleeve (Fig. 
3 C) measures 1 in. OD and % in. 
ID to fit over the ™% in. stud; the 
flanged base is 3 in. in diam and \% 
in. thick. When the base is in the 
lathe slide rest, the sleeve encircling 
the stud goes through the tool post 
hole, and the nut at the top tightens 
against the sleeve, thus giving a 
steady support to the grinder and pro 
tecting the bolt of the tool post. 

The mounting for the motor is a 

; In. steel plate with bolt holes in the 
tour corners to correspond with the 
holes in the motor casting. The 
mounting bracket is also of ™% in. 
steel, 844 in. long and 3 in. wide; it 
is bent to fit around three sides of the 
grinder and provide a swiveling action 
tor the motor. The bracket laps far 
enough over the sides to match its 
alt holes with those in the back of 
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the grinder and is welded in an offset 
manner to the flat base in order to 
align the belt so that it will run true 
between the motor and the base. 

This grinder was designed for a % 
hp motor developing 3,600 rpm, al 
though a slower speed or motor of 
less horsepower can be used if de 
sired. 

Grinder Shaft 


The shaft (Fig. 4) is made of 1% 
in. chrome-vanadium steel and is 9% 
in. long. Starting at the left or pulley 
end, it is turned on the lathe to % in. 
for the first 2 in. (Fig. 4, 7). For the 
next 7% in., it is enlarged to % in.; 
this section (Fig. 4, 4) is to be 
threaded with % in. thread. 

The next section (Fig. 4, 8 as well 
as 10) is to contain the bearing 
shoulders. This part of the shaft must 
be turned with precision since only 
0.0005 in. tolerance can be allowed. 
The bearing ID being 0.6693 in., the 
1 in. length of shaft constituting the 
bearing shoulder should be turned to 
a diameter no smaller than 0.6698 in. 
to allow the bearing to be lightly 
press-fitted to the shaft. 

Between the two bearing shoulders 
is a 3% in. length of shafting (Fig. 
4, 9) which can be turned 0.020 in. 
smaller than the bearing shoulders. 
The second shoulder measures exactly 
the same as the first. Beyond this sec- 
ond shoulder, the shaft enlarges to 
1 in. for a distance of 4g in., then a 
shoulder of the entire 1% in. diameter 
is left for the next % in. (Fig. 4, 12). 
The remaining one inch of the shaft is 
turned to %@ in., and the last half 
inch of this is threaded with a %¢ in. 
national fine thread. 

In applying the bearings (Fig. 4, 
7 and 11) caution should be used 
against too tight a pressure to avoid 
swelling the inner bearing case, which 
would cause the bearing to turn hard 
and eventually fail in service. The 
shaft should turn freely after it is 
installed in the housing. 

To assemble the shaft, one of the 
bearings (Fig. 4, 71) is fitted to the 
right of the 1% in. permanent shoul- 
der (Fig. 4, 10). The shaft and bear- 
ing are placed in the housing, and the 








Fig. 3—Plan view (A) showing method of 
mounting grinder and tool post on lathe tool 
(1) Teol post hole, (2) locking ad- 
justment set screws, (3) vertical adjustment 
screw, (4) motor support belt, (5) belt ten- 
sion adjustment bolt, (6) pulley end of shaft, 
(7) grinding-wheel end of shaft. The two 
small drawings show details of the tool post 
(B) and sleeve (C) to protect tcol post bo!t. 


carriage. 


other bearing (Fig. 4, 7) is then 
pressed into place. Next to this bear- 
ing, on the threaded section, is placed 
an ordinary 5 in. nut (Fig. 4, 6) 
and then a 5 in. lock nut (Fig. 4, 5). 

The shaft pulley (Fig. 4, 2) has a 
'4 in. hole and reduces from 1% to 
1 in.; it is held in place by an Allen 
screw (Fig. 4, 3) that tightens into 
a flat spot on the shaft at this point. 
The two-step drive pulley used on the 
motor reduces from 2% to 2 in., and 
the belt is a 21 by % in. flat belt. Be- 
cause of the extremely high spindie 
speed of the lathe (3,600 rpm), a 
V-belt drive should not be used; it is 
not flexible enough for this type of 
work and would cause vibration. 

On the wheel end of the shaft, 
the grinding wheel (Fig. 4, 13) is 
placed next to the permanent shoul- 
der. Next to the wheel is placed 
a ™%.» in. shoulder washer and a 


74 in. nut. (Fig. 4, 14 and 15). 

















Fig. 4—General assembly drawing of shoff. 
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(1) pulley end, 











(16) grinder end, 


(2) pulley, (3) 
Allen screw, (4) threaded section, (5) lock nut, (6) ordinary nut, (7 and 11) bearings, (8 and 10) 


bearing shoulders, (12) shoulder for grinding wheel, (13) grinding wheel, (14) washer, (15) nvuf. 
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Brazing a Broken Gate Valve 





Sixteen in. welded pipe line being lowered 


into the ditch. It was during this operation 
that the accident occurred to the gate valve. 


XY-ACETYLENE and arc welding 
QO equipment complement and do 

not supplant each other in re- 
pair work and fabrication. Nowhere 
was the practical use of both welding 
processes in a major repair job better 
demonstrated than in the restoration 
of a broken gate valve that had been 
damaged during the installation of a 
16 in. welded pipe line bringing water 
from the mountains to a California 
city. 

Due to improper rigging which 
failed to provide adequate support, 
undue strain was placed upon the 
valve body when the pipe line was 
lowered into the ditch, after installa- 
tion of the heavy 16 in. cast iron gate. 
As a result, the flange on one side was 
torn loose from the main body for 
approximately half of its circumfer- 
ential distance, and the flange itself 
was broken into three pieces (see 
sketch). 

A replacement gate valve, even if 
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available, could not be obtained for at 
least several weeks, and it was neces- 
sary to have the pipe line in operation 
as soon as possible. The only answer 
was, of course, to undertake the repair 
of the broken valve body by welding. 


Reasons for Brazing 


Brazing was the selected welding 
method for reasons of speed, economy 
and the fact that it may be used on 
cast iron with a minimum of pre- 
heating. Also taken into consideration 
was the high tensile strength of a 
good brazed joint—even greater than 
that of the original casting. 

The next question to be settled was 
whether the repair was to be made in 
a shop or in place. To do the job in 
place would necessitate welding in 
close, cramped quarters in the diffi- 
cult overhead position. But the labor 
of removing the heavy gate valve and 
transporting it to the nearest shop 
was considerable and would take much 
valuable time. Because the time ele- 
ment was so important, it was decided 
not to remove the valve but to do the 
job in place. . 


Tack Welding 


Before undertaking the actual braz- 
ing, use was made of the arc welding 
machine for tacking the broken pieces 
together in alignment. In order to 
secure perfect alignment, the broken 
pieces of the cast flange were bolted 
to the face of the steel flange. The 
pieces were -tacked together with a 
cast iron electrode, and the tacked sec- 
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tion was then removed from the s 
flange and fitted into its proper plac 
in the valve body. 

A careful check was made to insur 
correct spacing of the bolt holes and 
trueness of the flange face befor 
entire crack was tacked with the cast 
iron electrode. The tacks were eacl 
1 in. long, and they were spaced 
6 in. intervals. Because of the speed 
of the arc, the tacking did not neces 
sitate any preheating and no distortio1 
developed. 


Edge Preparation with Arce 


There were three methods whicl 
might have been used for veeing out 
the crack preparatory to brazing 
chiseling out the crack by hand (a 
slow, laborious process ) , flame-cutting 
and arc cutting. In this case, it was 
felt that the oxy-acetylene torch, th 
generally accepted method, could 1 
be. used because of the heat fact 
which would have a tendency to caus 
distortion. The arc method was de 
cided upon because of its speed and 
economy and the fact that the heat 
escaping into the casting would 
kept at a minimum. 

Arc cutting offers a means of 
taining high temperature at a | 
heat production cost and is especially 
suited for materials such as cast it 
which will not oxidize readily. Thou 
the carbon arc is probably the m« 
satisfactory for cutting, the metal 
makes an efficient substitute 
carbon electrodes and their 
holders are not available. In this ca 
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Sketch showing how flange was torn loose from valve body and broken in three pieces. 


the cutting was done with %g¢% in. 
reverse polarity (AWS E-6010) 
coated electrodes while the machine 
was set for straight polarity at 40 
volts, 190 amp. The electrodes were 
each immersed in water for approxi- 
mately two minutes prior to use in 
order to prevent the flux coating from 
burning off before the electrode was 
entirely consumed. 


Preheating 


Though the torch could not be used 
for the actual cutting, it was useful 
for local preheating. The area of cast- 
ing around the crack was torch 
warmed in order to lessen the heating 
effect of the cutting upon the cast 
iron. The crack was veed from both 
sides, leaving at least % in. in the 
center to aid in keeping the proper 
spacing and to prevent distortion. As 
the bond between bronze alloy and 
iron is of much greater strength than 
cast iron, the quality of the joint was 
not lowered by leaving the central 
portion uncut. 

The space between the tacks was 
the first to be veed. After these 
spaces had been brazed, the tacks also 
were cut out by the arc process. It 
cannot be too strongly emphasized 
that the success of the entire job de- 
pended in large part upon the fact 
that the heat escaping into the casting 
during the cutting was kept to a 
minimum. 


Rapid Cutting 


Che cutting was done very rapidly 
much faster, in fact, than it could 
ive been done by any other method. 
The arc made a deep and narrow cut, 
an important consideration as it less 
ened the amount of brazing alloy 
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used. Another advantage of the arc 
was the roughened, porous surface it 
produced—an ideal surface for braz- 
ing since the strength of a brazed 
joint is determined by the depth the 
bronze is able to penetrate into the 
pores of the casting. 


Brazing Procedure 


As previously explained, the spaces 
between the tacks were first brazed; 
then the tacks were cut out and the 
spaces thus produced were brazed in 
their turn. In this ‘way, there was 
always some metal in place to hold 
the alignment. The initial brazing 
was done in four 1 in. sections spaced 
about 6 in. apart. A low heat tinning 
flux and a good medium heat brazing 
flux were used. The first pass was 
made with a % in. bronze rod, the 
second with a %@ in. rod, bringing 
the weld flush with the top edge of the 
bevel, and the final pass with a %4 in 
rod. 

Since the crack had been chamfered 
for a double vee joint, the welding 
was done on alternate sides. This 
equalized the stresses set up by cool- 
ing and prevented the face of the 
flange being drawn out of line in 
either direction. Each weld section 
was peened as soon as deposited in 
order to release as much as possible 
the locked-up stresses of the cooling 
metal. 

The success of this job had to de- 
pend entirely upon the materials and 
techniques used. It must be remem- 
bered that the work was done in place 
on the pipe line, in an open gate valve 
body and without preheating facilities 
other than the limited local preheat 
ing which could be obtained from the 
welding torch. 
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The first or tinning pass is by far 
the most important on any brazing 
job, for it is then that the actual 
braze is obtained. The subsequent 
passes are literally “bronze welding” 
in the sense of joining bronze to 
bronze, for the first pass is melted 
only enough to fuse the added metal, 
never enough to re-expose the cast- 
ing. Hence the ultimate strength of 
a brazed joint depends largely upon 
the success of its tinning pass. 

On this job, the torch was adjusted 
to a slightly oxidizing flame for the 
all-important first pass. This type of 
flame furnished the intense heat that 
was needed to open thoroughly the 
pores of the cast iron along the bevels. 
The entire surface of both bevels 
was thoroughly tinned with a bronze 
coating approximately 1% in. thick. 
The tinning extended for % in. past 
the top edge of the bevels in order to 
guard against any possible flaw at the 
edge of the weld. 


The Low Heat Flux 


That it was possible to weld the 
casting without standard preheating 
facilities was due, in large part, to 
the efficiency of the low heat flux 
used on the first pass. It was neces- 
sary to bring the casting to a dull 
red color only immediately in front 
of the puddle in order to establish 
thorough tinning when, to use a wel- 
dor’s colloquialism, “the bronze runs 
like hot butter.”” The red color never 
extended past the tinned surface 
along the top edge of the bevels, and 
there was no color remaining in the 
casting when the torch was lifted 
from the puddle. 

It is needless to waste flux but, it 
might be well to point out, it is neces- 
sary to use an adequate amount. 
There must always be flux on the 
brazing rod when the weld is in prog- 
ress. The low heat flux was used only 
the first pass, the braze being com- 
pleted with the medium heat brazing 
flux. 

3etween deposits, the flame was 
played over the area around the 
crack but only enough to keep the 
casting warm to the touch. There was 
no color in the casting while the fin- 
ish passes were being applied. The 
torch was also used to keep the de- 
posited metal in a plastic state while 
the surplus metal across the face of 
the bevel was scraped off with a 
coarse file. This operation left a 
smooth surface. 

Water was turned into the line just 
as soon as the casting had cooled 
enough to stand it. The success of 
the job is indicated by the fact that 
the brazed joint has shown no frac- 
tures nor leaks after 30 days under 
maximum load. 
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Two methods of joining tungsten carbide tips to the shanks of lathe cutting tools. 


End Cutting Tool Absenteeism! 


discard and replace that which 

had become slightly worn but 
had not outlived its usefulness, to 
lhuy a new article instead of repair- 
ing a broken one. Not so today! 
We are finding out through painful 
experiences that we can suffer from 
shortages, great though our resources 
are. We are learning many hard 
lessons: how to use substitute ma- 
terials, how to prolong the life of 
tools and machines, how to produce 
two units where but one has been 
produced before. 


i r WAS easy in the prewar past to 


Cutting Tool Shortage 


Since Pearl Harbor, the need for 
cutting tools of all types has multiplied 
many times. Made of critical ma- 
terials and being naturally expend- 
able, lathe tools, milling cutters, drills, 
broaches, reamers, etc. represent one 
of our most serious bottlenecks. De- 
spite the heroic efforts of tool manu- 
facturers to supply them, cutting tools 
remain difficult to obtain, and their 
lack often threatens production, 
sometimes vitally. Instance after in- 
stance can be cited where a whole pro- 
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Absentee tools contribute as little to the war effort as 
absentee workers. And there is no excuse for tool ab- 
senteeism today when broken cutting tools can be so 
quickly salvaged by low-temperature brazing methods 


By H. W. FOEGE* 


duction line has been held up for 
want of a single tool—a broach or 
a reamer or an end boring mill cutter. 
Thus it is scarcely surprising that 
the repair and salvage of worn and 
broken cutting tools is today occupy- 
ing a large proportion of the thoughts 
and time of war goods producers. Ab- 
sentee tools are no more wanted in 
war plants than absentee workers. 
Fortunately indeed, low tempera- 
ture brazing materials and processes 
have been developed whereby (1) 
broken tools may be quickly and 
easily repaired, (2) new tools may 
be made—either in whole or in part 





*An abstract of a paper given at the annual 
meeting of the American Society of Tool Engi- 
neers, Milwaukee. 


—from scrap high speed steel 
(3) plain carbon steel may be tipp 
with high speed stee!, special al 
or tungsten carbide. All of this 
be accomplished at low temperati 
and without need 
hardening. 


for subsequent 


Tool Salvage by Specialists 


Pioneered largely by The Int 
national Harvester Co., one of 
world’s largest users of perisl 
tools, many of these low temp 
ture brazing procedures are findins 
constantly expanding use in a | 
list of representative industrial « 
cerns throughout the United Stat 
As an example of their efficacy, 
quote a gentleman having direct 


~ 
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pervision over tool salvage work in 
one important plant: “More than 
once our engine production would 
lave stopped had it not been for the 
availability of a cutting tool that had 
been repaired by low temperature 
brazing.” 

It is the purpose of this paper to 
discuss some of the ways and means 
of making these repairs, describe some 
typical applications and to give de- 
tails of the alloys suitable for this 
important work. 

First, it is important to recognize 
that the greatest benefits are to be de- 
rived by establishing a tool repair 
center and placing all work of this 
nature in the hands of one, two or 
as many operators as may be neces- 
sary to handle the volume of work 
at the given plant. The ability to use 
the brazing alloys at their proper 
temperatures is a highly important 
facility as the operations are con- 
ducted at temperatures close to the 
point at which tools will lose their 
hardness. These tool salvage spe- 
cialists also become highly skilled in 
devising alignment fixtures. Their 
work requires patience and close at- 
tention to detail, but it will not only 
keep tools in service but result in 
actual monetary savings. In the case 
of one large user, the savings from 
tool repair in one year amounted to 
some 14% of the total cost of all 
tools. Individual savings may run 
as high as 50% on some tools. This 
is, of course, incidental as the pri- 
mary object of a tool repair center 
is to keep the tools in production. 


Required Equipment 


Besides men, the essentials re- 
quired for tool salvage are grinders, 


This milling cutter lost 
several teeth, which were 
replaced with teeth taken 
out of a scrap fool. The 
added teeth were brazed 
with a low temperature 
(1,300 F) alloy so that 
little if any hardness had 
to be sacrificed. 


wire brushes, emery cloth, carbon 
tetrachloride, soft bristle brushes, 
fixtures and clamps for alignment, 
evenly surfaced steel plates for use 
in repairing slitting saws and flat 
inilling cutters, etc. To this list must 
be added the brazing alloys with their 
proper fluxes and regular oxy-acety- 
lene welding equipment, including 
single and double flame torches and 
an assortment of various sized tips. 
Sandblasting equipment can some- 
times be used with excellent results 
since the low temperature alloys re- 
ferred to will flow and bind on sand- 
blasted surfaces. Sandblasting is also 
useful in the removal of brazing ma- 
terial that may have failed because of 
slippage and may have become oxid- 
ized or inadvertently overheated. 
The fixtures are usually devised as 


the different types of tools come into 
the salvage center. They may range 
irom a simple V-block cut away at 
the center to elaborate spring tension 
fixtures with positioning screws and 
plates to take care of tapers. Both 
horizontal and vertical fixtures have 
their places. 
The Brazing Alloys 

The alloys used to make the joints 
are of greatest importance. The al- 
loys here referred to are the Castolin 
Kutectic low temperature welding 
rods—more specifically, three copper 
base alloys of the nearly 50 alloys in- 
cluded in this line. These alloys are 
distinctive in character and perform- 
ance and are not to be confused with 
ordinary brazing rods, welding rods 
and silver solders. In other words, 
they are entirely new in this field. 

The three alloys particularly 
adapted to tool salvage have binding 
temperatures of 1,300 F, 940 F and 
1,000—1,200 F. Binding tempera- 
tures should not be construed as the 
melting point of the alloy but rather 
as the surface temperature of the 
parts being joined.t The alloys hav- 
ing the highest and lowest binding 
temperatures combine high strength 
(average tensile strengths of 117,000 
and 53,000 psi, respectively) with the 
ability to flow through tight-fitting 
joints in any direction by capillary 
attraction. 

The 1,000—1,200 F alloy does not 
have the same penetrating qualities as 
the other two and is most often used 
to fill in holes, to build up such tools 
as broken dovetails and tangs and 
sometimes to fill in chamfered joints. 

tIn reality, the melting point of the alloy may 
be several hundred degrees above the binding 
temperature. Naturally, the alloy used must be 
melted, but this should be accomplished by di- 
recting the flame in such a manner as to melt 


the alloy without heating the base metal above the 
binding temperature—The Editors. 


Repaired high speed steel dovetail tool. The broken section 
was rebuilt with the 1,000-1,200 F copper base alloy. 
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Many broken tools are joined as broken, but this 
large tap was an exception. Note that the cham- 
fer was ground from both sides of the break. 


Though this alloy contains no silver, 
it is usable with the facility of ma- 
terials of that nature. Not only will 
it flow through tight-fitting joints, 
but, because of its great natural 
strength, can be used equally well in 
chamfered joints, to make butt joints 
with comparatively wide spacing and 
to fill in voids where pieces may be 
missing. It machines readily, has ex- 
cellent wearing qualities and a Brinell 
hardness of 180 to 220. Obviously, 
it is not for cutting edges. 

These alloys are customarily fur- 
nished in the form of rods. They 
may also be obtained in powder form 
for preplacing purposes. The 940 
F alloy is also made in strips down 


to 0.003 in. thick. 
Temperature-Indicating Fluxes 


Each of the alloys mentioned above 
has its own fluxing paste, which al- 
ways bears the same number as the 
alloy. In addition to serving the 
usual functions, each flux also serves 
as a temperature indicator since it 
becomes fluid at the binding tem- 
perature of its companion alloy. This 
feature is of great importance when 
working with high speed tools, which 
are often ruined by overheating. 

The oxy-acetylene torch is the most 
commonly used heating method. The 
alloys, however, are adaptable to other 
heating media such as the carbon arc, 
the atomic-hydrogen arc, furnaces 
having either oxidizing or reducing 
atmosphere, salt baths, resistance 
welders and high frequency induc- 
tion coils. 

Except with torch, carbon arc 
and atomic-hydrogen arc, higher tem- 
peratures are required; i. e¢., several 
hundred degrees above the binding 
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temperature of the particular alloy 
in question. This fact renders the 
alloys unsuitable for use on high 
speed steel in furnace brazing al- 
though they are satisfactory for join- 
ing tungsten carbide tips to carbon and 
alloy steel shanks. Because of its 
ability to withstand higher tempera- 
tures, the 1,300 F alloy has been suc- 
cessfully used in furnace brazing and 
simultaneous hardening of high speed 
steel at 2,300 F. This, however, must 
be done in a reducing atmosphere. 


Service Records 


Cutting tools repaired by these 
methods may be depended upon to 
deliver full service, often outlasting 
new tools. To the limit of their us- 
ability, they will stand grind after 
grind until there is insufficient stock 
left for further reduction. Let us 
give an example or two: 

One of the major aircraft pro- 
ducers repaired an expensive broach 
which had broken on its fourth opera- 
tion. Since the repair was made, the 
broach had performed 15,000 opera- 
tions up to the time last reported 
upon. 

Another producer of heavy machin- 
ery has a large number of broaches, 
drills, reamers and cutters that have 
been in daily operation for more than 
a year since they were repaired. Some 
of these had two and more breaks 
when repaired. Numerous other ex- 
amples could be cited along these 
same lines. 


Money Savings 


Reference was made earlier to 
monetary savings so a few examples 
of the cost of low-temperature braz- 
ing may prove interesting: 

An extension reamer made of two 
worn out reamers. Cost of new tool, 
$18; cost of reclaiming, $3. 

A spline broach. Cost of new tool, 
$180; cost of reclaiming, $4. 

A slitting saw. Cost of new saw, 
$24; cost of reclaiming, $5. 

A circular milling cutter. The sec- 
tion broken out was repaired by grind- 
ing a section of another broken cut- 
ter to fit and then brazing it in place, 
Cost of new cutter, $23; cost of re- 
claiming, $7.20. 

The above figures include all labor 
and material used and include over- 
head. The actual cost of the alloy 
used to make the joint did not in 
any case exceed a few cents. 


Repair Procedure 


In making these repairs, the parts 
must be thoroughly clean. All grease 
must be removed with carbon tetra- 
chloride, using a soft bristle brush. 
Scale, rust or deposits or other for- 
eign metals must be removed by either 
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grinding, filing, or sandblasting 
cept where chamfering is neces 
it is preferable to join the br 
pieces as broken. Grinding s| 

of course, be done where it is n 
sary to secure proper alignme: 

when making a new tool from s¢ 
of old tools or in combination 

low carbon steel. Other tools 

are invariably ground are broken 
cular milling cutters and saws 

sometimes, very large tools. Th 
done so that only the chamfered 

face will be heated, avoiding all | 
sibility of spoiling the hardness of 
cutting edges. In these cases, 
chamfer is made from both six 
leaving intact a thin section in 
center extending the full lengt! 
the fracture. 


Fluxing 


The next step is the application 
the proper flux for the particu 
alloy to be used. The flux should 
used liberally and should be add 
frequently. Pains must be taken 
insure that the surfaces and adjac: 


Another milling cutter with a new shank 
that was brazed on with the 1,300 F alloy 








¥ 





These three drills were put back in service by brazing on new tangs at 1,300 F. 


areas are wholly covered with flux. 


Preheating is usually — desirable 
though not invariably necessary. 


Some users preheat the tools to 400- 
500 F to minimize heat stresses. The 
fixtures and plates used for flat mill- 


ing cutters and saws are also pre- 
heated. 
For the brazing operation, the 


torch is adjusted to give a slightly 
reducing acetylene flame for the 1,300 
K alloy and a greater excess acety- 
lene flame for the 940 F alloy. Torch 
distances of from 1 to 5 in. are main- 
tained. The heating should proceed 
slowly and carefully while close at- 
tention is paid to the reaction of the 
flux, which liquefies at the proper 
time for the addition of the alloy 
(unless alloy is preplaced). The 
torch is kept in motion throughout the 
entire operation. Uniform and com- 
plete heat penetration to the proper 
degree throughout the entire area to 
be joined is essential. Otherwise, 
flow by capillary attraction will not 
be achieved. 

A precoating technique is usually 
employed with the low binding point 
alloy. A steel rod flattened on the end 
can be heated and rubbed into the 
molten alloy to assist in the precoat- 
ing. One or both surfaces may be 
coated; usually, it is only necessary 
to coat just the one surface. After 
precoating, the part is again fluxed 
as is also the uncoated part. The 


latter must, of course, be brought up 
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to the equivalent temperature of the 
coated part so that both pieces will 
heat at a uniform rate when the braze 
is accomplished. 


Loss of Hardness 


The 1,300 F alloy may be used in 
all cases where great binding strength 
is required and a slight local loss of 
hardness does not matter. Although 
its binding temperature of 1,300 F 
may be considered as rather high for 
high _speed steel, there is no important 
hardness in most 
cause the tool being repaired is not 
held at brazing temperature for any 
length of time. 

On certain types of tools, a slight 
loss of hardness has no effect on the 
ability to deliver full service. In this 
category are broaches, circular mill- 
ing cutters, saws and drills broken 


loss of cases be 





through the flutes. Moreover, it will 
be found in many cases that it is 
not necessary to complete the braze 
to the outermost cutting edges (as in 
a circular milling cutter, for instance). 

Such tools as surface broaches may 
be chamfered from the back partially 
through, say two thirds to three 
fourths of the dimension from the 
flat surface to the root of the teeth. 
The alloy has sufficient strength to 
make this quite adequate. 

Where full hardness must be main- 
tained, as in reamers, boring mills, 
high speed inserts and the like, then 
the lower binding temperature (940 
F) alloy is used. There is no loss of 
hardness when this alloy is properly 
used. The alloy does not have the 


strength of the 1,300 F alloy, but 
tools repaired with it will give serv- 
ice until worn out. 





Oblique and bottom views of a repaired broach, put back on the job with low temperature alloys. 
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Bad News for Nazi Subs 


Subchasers are now being turned out on schedule because 
F, J. Valentine refused to quit when he couldn’t secure 
castings for propeller shaft bearings and found a way 
out when he couldn’t get the bearing struts machined, 





By J. H. SAUNDERS 


OODEN-HULLED subchasers 
may represent a reason why 
Herr Hitler has been losing 


the Battle of the Atlantic. As in all 
shipbuilding, welding and flame-cut- 
ting are used to facilitate the construc- 
tion of these vessels which are wreak- 
ing so much havoc among Nazi U- 
boats. 

Production and priority difficulties 
are not permitted to stand in the way 
of prompt deliveries on subchaser 
parts. One incident will serve to il- 
lustrate this. A Brooklyn manu- 
facturer, F. J. Valentine, Inc., tried 
to order castings for the propeller 
shaft outboard bearings. The foun- 
dries were loaded to capacity and 
could not take on any more work, 
even for the Navy. Then he hit upon 
the idea of drilling rolled solid rounds 
and was rebuffed again when he 
shopped the steel mills. His last hope 
was to use heavv seamless tubing. Fig. 1—This ingeniously contrived set-up enables speedy emergency cutting of heavy- 
After a considerable search, he final- walled tubing. Note how the drill press and dollies are used to rotate the tubing. 


ly located an outlet able to supply ‘ ' : 

ae + . . Fig. 2—-A better view of the worm mechanism attached fo the drill press for reeling in 
L b y ¢ » re dd diz ‘ter anc 

ng of the r —— | diameter and the wire. This illustration also shows how the tube is butted against the vertical roller 


wall thickness. at the far or “drive” end to prevent end-play movement during cutting. 

















Set-up for Flame-Cutting 


To make these bearings, it was 
necessary to cut the tubing into short 
lengths. Obstacles again arose. Pow- 
er saw equipment and friction saws 
were unobtainable, for one reason or 
another, and job shops were either 
unwilling or unable to do this part 
of the work. Necessity mothered an 
invention—an ingenious emergency 
set-up for cutting the tube with an 
oxy-acetylene torch. 

Because extensive machine equip- 
ment could not be obtained, the cut- 
ting device was made up of odd parts 
and gadgets, including an old drill 
press, which had been gathering rust 
around the shop. This unimposing 
but very practicable contrivance is 
shown in Figs. 1 and 2. As may be 
gathered from the illustrations, its 
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Fig. 3—Edge section of strut member 

shaped from 1%/, in. plate. The four bevel 

cuts are supplemented by grinding to 
provide the proper streamlined shape. 














purpose is to support and rotate the 
tubing beneath a stationary cutting 
torch. 

Rotation is provided by the drill 
press which, through a worm gear 
reduction, slowly reels in a wire 
previously wrapped around the tub- 
ing. The circumferential speed of the 
tube, regulated to conform to torch 
cutting speed, remains constant at 
one revolution in three minutes as 
the wire is drawn in and coiled around 
a Y% in. shaft. The rollers of a pair 
of dollies support the tube during 
rotation. 

One of the dollies is elevated a 
few inches to pitch the tube down- 
ward toward the “drive” end where 
a roller is welded to a vertical support, 
as shown in Fig. 2. This roller butts 
against the end surface and thus 
eliminates end-play movement during 
the cutting, which is done at the op- 
posite end. 

The tubing measures 9% in. OD, 
6 in. ID; it weighs 150 lb per ft and 
is cut into 13% in. lengths. Holes 
% ¢ in. in diam are drilled for start- 
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ing each cut. After cutting, the tube 
lengths are machined-faced at both 
ends and bored to receive a bronze 
sleeve and a micarta oilless bearing. 
The original specifications were mod- 
ified to permit the use of the micarta 
bearing, thus saving considerable 
Babbitt. 


Flame-Machining Struts 


Since the twin propeller shafts pro- 
ject for some distance underwater 
between the points where they leave 
the hull and the propellers, the sub- 
merged bearings must be supported 
by struts. To reduce friction, the 
struts are streamlined to the “tear 
drop” cross-section shown in Fig. 
3. Here the manufacturer hurdled 
another obstacle. Lacking a shaper 
machine and unable to subcontract 
this part of the work, he developed 
the idea of flame-machining these 
parts with a motor-driven cutting ma- 
chine. 

Plate stock 134 in. 
cut into strips 9 in. wide. These 
sections are set up on edge beneath 
the torch of a portable cutting ma- 
chine, and four deep bevel cuts are 
made successively as shown in Fig. 
3. The rough tear drop shape thus 
produced is finished by grinding along 
the lines of the cut to round off the 
forward and trailing edges of the 
strut members. 

The cutting and grinding opera- 
tions together, it was found, con- 
sumed less time than would be re- 
quired for machining even if the 
proper machines were available. As 
a minor point (and yet perhaps not 


thick is first 


Fig. 4—Finished propeller 
shaft support showing 
how the struts are welded 
to the heavy pipe length 
containing the bearing. 
Note the effectiveness of 
the flame-machining. 
Paim plates will be 
welded to the ends of 
each strut at the 
shipyards, during the time 
of installation. 


THE WeELbDING ENGINEER 












so minor either), it might 





tioned that the use of flam 
saves wear on cutting tools, o H 
there now exists a critical s r. 

Use A-C Electrodes * 






The struts are welded to the sle 
with heavy coated A-C electrodes 
AWS designations E-6020 
6013. The downhand electrode, F 
6020, is used to lay the first bea 
while E-6013 all-position electrodes 
are employed for all subsequent de 
posits. The palm plates are welde 
to the struts at the shipyards sing 
this work must be done at the 
of installation owing to the fact thar 
the wooden hulls to which the pak 
plates are to be affixed vary some 
what in contour. 

This manufacturer's resourceful 
ness in the application of flame-cut 
ting enables his delivery deadlines ¢ 
be met on time whereas he would 
certainly have fallen way behind 
schedule had be been 













forced to de 
lay for machining. Naturally, flame 
cutting cannot substitute for every 
use of cutting tool. The experience 
of F. J. Valentine, however, suggests 
that the number of operations for 
which flame-cutting can substitut 
perhaps much greater than is gen 
erally thought possible. There ap 
pears to exist a fertile field for re 
search along this line. 


a 


Acknowledgment is made to Air 
Reduction Sales Co. for the three 
luced 





photographs and drawing reprodt 
herewith. 
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hick HELPING TO SOLVE TODAY’S WARTIME PRODUCTION PROBLEMS 
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-| Heavy structural parts on big bombers 
are now being $07 WELDED,/ 








TH.S HUGE MACHINE, weighing nearly 19 tons, is 
successfully accomplishing one of the most difficult of 
welding processes: that of spot welding aluminum and 
other light alloys in the heavier gauges. Aircraft manufac- 
turers are taking advantage of this development by speed- 
ing the fabrication of beams and other heavy structures. 
In some cases, this process is even efficiently replacing 
extruded structures. 

The 240 KW machine illustrated (Type PMCO.5S-1) 
operates on the electro-magnetic Stored Energy Principle 
and incorporates the Sciaky Variable Pressure Cycle. Capac- 
ity for aluminum and other light alloys or corrosion re- 














8 Some 
_————— | — IAKY Ee RC Ss. sisting steels is thicknesses of from .040” plus .040” mini- 
re mum up to and including .187” plus .187” maximum. This 
Manufacturers of a Complete Line machine is capable of welding 40 spot welds per minute on 
of A.C. and D.C. Electric Resistance Welding Machines. two thicknesses of .040” light alloys. Maximum pressure. 
4915 W. 67TH ST. > CHICAGO, ILLINOIS when both cylinders are operated at constant, 12,000 Ibs. 
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New A-C Welding Circuit 


Higher arc-striking voltages at low currents, lower voltages 


with high currents are advantages claimed for an A-C welder 


By G. C. QUINN 


Welding Engineer, Electrical 


Allis-Chalmers Mfg. Co. 


oR the past several years, almost 
kK continuous progress has been 

made in the field of A-C weld- 
ing. The war, of course, has multi- 
plied both the applications and the 
users of A-C welding tremendously. 
The important inherent advantages of 
A-C welders—freedom from arc 
blow, higher welding speeds, higher 
efficiency, virtual elimination of main- 


Dept., 
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Fig. 1——-Volt-ampere characteristic curves of to- 
day's average continuously variable A-C welder. 


tenance, quicker delivery and lower 
initial cost—have all played their 
parts in industry’s wartime accept- 
ance, 


Improved Products 


Electrode manufacturers are con- 
tributing regularly to the successful 
wartime application of A-C welding. 
The last two years have seen the per- 
fection of acceptable A-C electrodes, 
and in particular those needed to meet 
the specifications of the AWS E-6011 
class for vertical and overhead weld- 
ing. To date, at least five makes of 
electrodes that meet this requirement 
are available, and others will un- 
doubtedly follow. 

Another important step is the es- 
tablishment (contemplated for the 


near future by at least one stainless 
electrode manufacturer) of a com- 
plete line of “universal” stainless elec- 
trodes for use with either D-C or A-C 
welding equipment. 

Welders, too, have been improved, 
and there can be no doubt but that 
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that uses magnetic flux to induce a secondary reactor voltage. 


the pace of progress in A-C welding is 
being well kept by the makers of the 
various welding units now on the 


market. An example of one im- 
provement is a new A-C welder de- 
sign that makes welding easier at 
lower currents and also improves op- 
erating economy when higher weld- 
ing currents are used. 

In general, A-C 
widely in design, 
weight, size and appearance. All 
transformer-type welders have in 
common, however, separate primary 
and secondary windings, operation 
from standard line voltage (usually 
220 to 440 volts, single phase), a sec- 
ondary voltage of from 50 to 100 
volts, and some manner of provision 
for varying the welding current. 


welders differ 
characteristics, 


Constant vs. Variable Voltage 


The electrical circuits of most con- 
tinuously variable welders provide for 
a constant open circuit voltage (see 
Fig. 1). If any variation in voltage 
does occur, it is found to drop off as 
the current setting is decreased. 
Thus it is more difficult to strike an 
arc at lower currents, even with good 
A-C electrodes. 

On the other hand, a much lower 











value of voltage than is normall: 
ployed can be used satisfactorily with 
higher currents, and any reduction ir 
the open circuit voltage at high cur 
rent settings would inevitably result 
in an improved power factor and a de 
creased kva input. 

To enable the open circuit volta 
of the welder to be varied to give 
benefits outlined above, an electrical 
circuit was designed that combines 
transformer and reactor in the inte 
grated core arrangement show! 
Fig. 2. 


former proper consists of a coil-type 


transformer with two primary and 


secondary coils. That part of the 
core bridging across the center of th 
welder is common to both the re 
actor and transformer. The react 

coils above, connected in parallel, are 
wired in series with the secondar) 
windings of the transformer. 


Reactor Voltage 


In operation, the upper U-shaped 


core can be moved up and down ; 
proximately 1 in. to control the weld 
ing current. When the core is in th 
closed position, the magnetic flux 
the transformer has two paths to fol 
low in crossing the upper part of tl 


welder. Part of this flux passe: 


through the U-shaped core and 


Fig. 2——Magnetic and electrical circuit of the 
new design. Part of the transformer's mag- 
netic flux passes through the upper U-shaped 
core and induces a voltage in the reactor coils 
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The lower part of the trans 
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were formerly drawn, cast, machined or 


only in men, materials and machines, but also in 
money and minutes. 


For example, if you are now machining parts 
out of brass, bronze or copper,.in many cases you 
can do the job faster and better by changing over 
to stampings that can be assembled and brazed. 
Or, if you are now brazing nonferrous metal parts 
with high temperature, hard-to-handle alloys or 
expensive silver solders, specify Westinghouse 
Phos-Copper and you will reduce rejects, speed 
output and cut manufacturing costs. 


Brazing with Phos-Copper is fast. It flows free 
and smooth at 1382° F., cutting application and 
assembly time to the bone. And in many applica- 
tions, Phos-Copper is successfully replacing hard- 
to-get tin solders. 


With any brazing method, you will save time, 
money, materials, and get sounder, tighter joints 
with Phos-Copper, and... it’s immediately avail- 
able. Ask your Westinghouse Office for a sample 
for an on-the-job test. 


NEW PHOS-COPPER BOOKLET. Get your copy 
of the new Westinghouse brazing bulletin B-3201. 
t explains ways to braze, how to make good 
brazes, proper joint design, and gives complete 
application photographs and details about Phos- 
Copper. Westinghouse Electric & Mfg. Company, 
East Pittsburgh, Pa., Dept. 7-N. 


J-91035 


for brazing is producing important savings not” 
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—— 

“TONG” BRAZING—also called 
incandescent carbon brazing 
«+. Saves time and materials. 


GAS BRAZING—with oxyacety- 
lene torch . . . most widely 
used method. 





ELECTRIC FURNACE BRAZING— 
for mass production brazing 
of a wide variety of parts. 


DIP BRAZING—.in either metal 
or chemical bath, heated by 
gas or electricity. 





Westinghouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 


IMMEDIATE DELIVERY ON ALL 


SIZES AND SHAPES OF PHOS-COPPER 


Ideal for face-feeding—particularly where torches are 
used, Sizes: 4s” to 44”—36” long. Small sizes are excellent 
for joining small parts. 


»N: Used especially for inserts. Comes .015” thick by 1.25” 
wide in various lengths. Approximately 16 feet per pound. 


Popular for “tong” and furnace brazing. Pre- 
placement of Phos-Copper makes mass production brazing 
possible and economical. Rings, strips, thin ribbon, diameters 
smaller than Ys”, etc., can be supplied for special applications. 


Phos-Copper is an alloy of phosphorus and copper 
used for brazing copper, brass or bronze joints. 
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doing so induces a voltage (from 5 to 
15 v, depending on welder size) into 
the reactor coils. Since each reactor 
coil is connected in series with the 
secondary directly below, it becomes, 
in effect, part of the secondary wind- 
ing, thus increasing the open-circuit 
voltage (see Fig. 2). 

With the air gap closed, impedance 
of the reactor coils is at a maximum, 
and a minimum of welding current 
can flow. However, the open circuit 
striking voltage is at its highest, giv- 
ing the best possible welding charac- 
teristic for small rods. This corre- 
sponds to Curve A of Fig. 3. 


Preheating Avoids Cracks 


Photomicrographs disprove common misconception that plain 
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Fig. 3-——Volt-ampere characteristic 
curves showing effect of the new 
design on open circuit voltage. 


* * * 


carbon steels can always be welded safely 


LAIN carbon steels containing up 

to 0.35% carbon are probably as 
easily and as satisfactorily welded 
as any known metal or alloy. 
For this reason, perhaps, there has 
arisen the common misconception 
that low or medium carbon steels can 
be satisfactorily welded under any 
and all conditions without preheating. 
However, engineers and metallurgists 
have learned from experience, this is 
not always true. Preheating is an 
important insurance factor if cracks 
are to be avoided. 

The higher the carbon content, the 
harder the steel becomes after weld- 
ing—both in the weld and in the ad- 
jacent heat-affected zone. This ob- 
viously lessens the ductility of the 
weld-metal and correspondingly in- 

Fig. 


1—WNote the micro-cracks in this 


photomicrograph of a welded section of 
low carbon steel (0.20% carbon, 0.65% 
Section was not preheated. 


mangonese). 
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creases the danger of cracking. Man- 
ganese also exerts a hardening in- 
fluence similar to that of carbon; 
roughly, manganese is 1/7 as potent 
as carbon in this respect. In addition 
to manganese and carbon, any plain 
carbon steel may also happen to con- 
tain accidental alloying elements which 
will increase its hardening tendencies. 

Bear in mind, too, that the more 
rapid the rate of cooling, the greater 
the risk of crack formation. Some of 
the factors which increase the danger 
of cracking by favoring rapid cooling 
are: a rapid rate of welding, a small 
electrode diameter, a small welding 
area in a relatively large mass of ad- 
jacent metal, a low atmospheric tem- 
perature. With regard to the last, 
preheating, though at all times highly 
desirable as a means of minimizing 
the cooling factors, becomes a “must” 
precaution in cold weather for the 
welding of all steels. 

Figs. 1 and 2 are photomicrographs 
which illustrate the effect of a slight 
preheat—at 200 F—in eliminating 
cracks. The steel had a content of 
0.20% carbon and 0.65% man- 
ganese, which places it definitely in 
the category of low carbon steel. The 
sections were 1% in. thick. 

By all the rules, this steel should 
be an extremely easy substance to 
weld, and a great many welding 
fabricators would hold that preheat- 
ing of the sections would not be 
necessary. Nevertheless, micro-cracks 
appeared, Fig. 1, after welding with- 
out preheat and using 4% in. elec- 
trodes. 

Fig. 2 shows the improved result 
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As the upper core is raised, less, 


less flux passes through the uD 
core at no load, resulting in a copys 


ponding drop in open cire 
These points correspond to 
C and D of Fig. 3. At 
operation (Curve D), the 


vol ave 
urves 9 
ull Iog 


itage I 


duced in the reactor coils is neglig 
ble, and the striking voltage jy 


dropped to that produced b 
ondary coils. 

Thus we have a new and 
electrical circuit, producing 
ing characteristics needed 
pace with today’s require: 


A-C welding. 


th C Sen 


lifferey 
le weld 
to kee 
ents | 


without preheat. 


obtained after preheating with a ga 
torch at 200 F. The structure is n 
homogeneous, and there are no cracks 

To control preheating temper 
ture, the plate was marked with ¢ 
temperature-indicating crayon liquefy 
ing at 200 F. When that tempera 
ture was reached, the crayon mari 
melted to a liquid smear, signaling | 
the operator that it was time to beg 
welding. The state of the smear | 
watched during welding; whenever 
solidified, signaling that the temper 
ture had dropped below 200 | 
heat was applied. 

hae 

Acknowledgment is made 1 
Tempil Corp., New York City, { 
two photomicrographs _ repr 
herewith. 





Fig. 2—Note the homogeneous structure 
of this welded section of the same mo- 
terial shown in the section pictured in 
Fig. 1. This section was preheated at 200 Ff. 
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“| IN WELDING “STAINLESS” 


YOU USE GIVES A DEPOSIT THAT EQUALS THE 
STAINLESS STEEL THAT YOU ARE WELDING 


You can depend on always being able to select the correct 
electrode from the complete line of PAGE-Allegheny STAINLESS 
STEEL ELECTRODES—each of which has been developed and 
tested in close collaboration with the world’s largest ton- 


nage producers of Stainless Steel. Ask your local PAGE Distributor for a 
copy of the well illustrated booklet 


that gives complete instructions on 
the selection of the correct Stainless 
Steel Electrodes for the Stainless Steel 
you are welding. 


PAGE STEEL AND WIRE DIVISION ¢ MONESSEN « PENNSYLVANIA 
\ In Business for Your Safety 


. » AMERICAN CHAIN & CABLE COMPANY, Inc. . . . 


BRIDGEPORT © CONNECTICUT 
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Cutting a Seven-Ton Slab 
LAME-CUTTING a steel slab 20 in. thick 
with a machine having a smaller cutting 

range than the size of the work piece con- 

stitutes a major achievement—and a tri- 
umph for the flexibility of the flame-cutting 
process. 


The big job was done at a Montreal 

















































































































structural steel plant, employing a plano- 
graph-type cutting machine with a tip hav- 
ing a cutting-oxygen orifice of 0.332 in. 
diam. The mammoth crosshead shown in 
the picture is 42 by 65 in. while the normal 
cutting range of the machine is but 24 by 
72 in. Obviously, the slab (which weighed 
seven tons) had to be cut in installments. 
It was repositioned several times during the 
cutting in order to bring first one end, then 
the other end, and then the central posi- 
tion, into the motion range of the cutting 
torch. 

The cutting was done with a_ water- 
cooled torch after the slab had been pre- 
heated to 400 F. An oxygen pressure of 
40 psi was used, and a cutting speed of 3 in. 
per min was attained. All cuts, it should 
be noted, were made on the full 20 in. 
thickness. The crosshead was annealed 
after cutting and then finish-machined. 

The total time for setting up and cutting 
was only three hours as compared to the 
at least two weeks of rough machining 
which would have been required had the 
slab been shaped by this method. 
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Welded Musical . Instruments 


ABRICATION of the first all-welded alu- 
atm guitar and mandolin is the 
unique claim of Victor D. Thomas, a 
weldor war worker at the Twin Coach Co., 
Kent, Ohio. Mr. Thomas has designed and 
made several of these instruments in his 
spare time. 

The main advantage of the aluminum 
guitar and mandolin, Thomas says, is that 
they will not warp and hence will main- 
tain tones much more accurately than 
similar wooden instruments, which are af- 
fected by changes in humidity and weather. 
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Flame-cut crosshead, 20 
in. thick. It is shown here 
after annealing and be- 
fore removal of = fur- 
nace scale and machining. 


Courtesy, Air Reduction 
Sales Co. 





Courtesy, The Lincoln Electric Co. 
Instrument builder Victor Thomas picks out a 
tune on his welded mandolin. A welded alumi- 
num guitar of similar design is in the foreground. 


Electrostatic air cleaning 
unit with three flexible 
metal hoses for the re- 
moval of welding 
fumes. If can be moved 
to any location where 
welding is going on. 





One of the outstanding guitar “ 
the country tried out the weld ” 
declared that it was one of the fir 
ments he had ever played. 

30th the mandolin and guita 
structed of light gauge alumi 
The component parts are we 
joints with a 5% silicon-alur 
shielded arc electrode, 3/32 
is specially made for arc welding 
The tops of the instruments ha 
curvature—found only in very 
mandolins and guitars made of 
gives the superior resonating 
in high quality guitars and 
the conventional type 

The fingerboard is made of a 
minum bar. Copper-alloy frets 
serted in saw cuts in the sid 
caulked and welded. The botton 
the frets were filed off before ins: 
that the copper alloy would not 
by the electric arc and interfer 
weld made in joining the two : 
the fingerboard. The parts comprising | 
main sound box of the instrument 
welded in place all around the 
skip welded in order to avoid 

Mr. Thomas had never been musi 
inclined before he started to make musi 
instruments, but he had to become profi 
in playing both guitar and mand 
order to make sure that his weld 
ments had the proper tone qualitic 
were easy to play. 


Welding Fume Remover 


oO. of the latest uses of electr 
for the Iding 


removal of weld 
These fumes, like smoke of all 
sist of clouds of minute air-born 
some of which may be as small as 
of an inch. The portable We 
“Precipitron” shown in the acco 
picture contains electronic tube 
create a strong electrostati 
charges every particle of dust-bea 
entering the unit. The charged pa 
then drawn irresistibly to 
charged plates and _ precipitated 
Cleansed of 90% of the fumes ar 
particles of all kinds, the air is 
turned to the welding shop 
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Multiply your 


usica 
ficie t 
in j 


r and get better welding with the WILSON “HONEY BEE 


a en 


ics 18 
umes 


COT 


Connecting a number of Wilson “Honey Bee” arc control stations to any 
constant potential generator, gives you two timely advantages: 


1. By providing more arcs per generator, it permits an increase in 
the number of welding operations that can be performed simultane- 
ously from a single generator. 

2. It assures better quality welds — especially on light-gauge metal — 
through the “Honey Bee’s” Remote Arc and Crater Control. 


Each operator using a “Honey Bee” station holds a remote arc control 
switch by which he may regulate his current (from zero to maximum) 
while welding — without first extinguishing the arc. Only the Wilson 
“Honey Bee” provides this valuable advantage. In addition, the “Honey 
Bee’s” Remote Crater Control permits the operator to fade out the arc 
slowly — never abruptly — to prevent crater cracks, porosity and similar *Two or more Wilson “Honey Bee” stations 
weld defects. may be connected in series to any constant 


The Wilson “Honey Bee” is available in 75 amp. and 150 amp. sizes. potential generator. Most welding generators 
For further details get in touch with your nearest Air Reduction office 8 ee 
one | , y : simple wiring change. The welding current 
A descriptive bulletin ADW-47 will be forwarded on request. available to each station operator is determined 
by the number of “Honey Bee” stations used 

and the capacity of the welding generator, 


icles 


a) Ce —™~ Photograph courtesy Glidden-Buick Corp., New York 


1943 












Welding Oxygen Cylinders 


ee atomic-hydrogen arc welding 
is being used by the Chambers Corp., 
Shelbyville, Ind., to speed the fabrication of 
oxygen cylinders for the U. S. armed 
forces. An electronically controlled 75 amp 
welding head is used to seal the seams 
without the use of filler rod. 

The cylinders are formed by rolling alloy 
steel sheets approximately 0.043 in. thick 
into tubes. The butting edges are turned 

































































Courtesy General Electric Co 











Automatic atomic-hydrogen welding of oxygen 

cylinders. The operator is adjusting the control 

on the welding head preparatory to starting 
welding of the cylinder seams. 















































C-F POSITIONERS 
neUsivertal Toots 


































































































Model 140 Positioner 
mancuvering @ heavy 
awkward load so that 
top. bottom and sides 
are easily accessible 
for dewnhand weld 
ing. This is accom 
plished with just one 
stt-up, greatly reduc 
ing overhead crane 
Service tome. 


































C-F Positioners cut welding time as much as 60%, reduce handling 
time to a fraction, assure uniformly 
and greatly increase output per man. 

With C-F POSITIONERS you can not only speed-up today’s war 
production, but will be tooled-up to meet after-the-war competition, 
because each C-F POSITIONER is a universal tool—is pedestal 
mounted to give maximum clearance from all sides, is adjustable 
for height, rotates 360° and tilts to 135° beyond horizontal 
; . gives “a thousand different set-ups” at the push of a 
button or turn of a hand wheel. Six types, capacities to 
30,000 pounds manually operated, motor driven or with vari- 
able speed drive for hand or automatic welding. 


f CULLEN-FRIESTEDT CO. 
A ee! °° SOUTH 


Write for Bulletin 
WP 22. 


stronger, smoother welds, 






KILBOURN AVENUE CHICAGO, ILLINOIS 
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up in a slight burr and are then { 
gether by being passed under the 

the automatic atomic-hydrogen sea: 
er. The slight burr facilitates th 

process and improves the qualit 

finished product. 

The same 75 amp machine is 
weld the hemispherical 
cylinders. In this operation, the 
tomatically revolves under the 
head once the ends have been fast 
the cylinders. The finished cylind 
tested under hydrostatic pressure 
1,000 psi and checked for leaks 
under high pressure 


ends 


Normalizing on Welder 
By LUCIUS S, FLINT 


SPECIAL fixture for normalizing 
mount rings on a 400 kva pr 


welding machine has been devel 
the tool engineering department 
Vega Aircraft Corp. 

Normalizing, undertaken to pro 


refined grain structure, consists of | 
the metal 100 F or so above its 
point and allowing it to cool natu 


still air. With the new Vega syster 
heating-cooling cycle is accomplish 
approximately fifty seconds. | 


more than thirty minutes were requit 
Four  full-floating electrode 

spaced equally at 99 deg, distribute t 
amperage, low voltage current whic 
the four quadrants of the ring equal 
simultaneously. After the motor mount 
has been clamped in place, the entir« 

is clamped to the upper and lower 


of the projection welder. An ele 
timer provides a “pulsation” current 
manner most conducive to proper 


tion of heat from the electrode cont 
Since the projection welding mach 
able to exert a pressure of five 
more between its platens, hot straight 
of the rings could be accomplished 
by providing suitable clamps 


Motor mount ring in position on special fix 
ture that was developed af Vega Aircraft 
for normalizing with a projection welde 
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Tensile Testing Machine 


r rs weld a 
WV: sile testing 


for testing 


wel No, that 
sentence isnt a 
tong twister like 
Peter's pickled pep- 
ners ut a state- 


ment of what ac- 
did occur at 
Aircraft 
when Harry 
Shea, division 
f. the tool 
lie department, 
and Ralph C. Rath- 
ead of weld- 
iality control, 
gether and 
lesigned an_all- 
welded tensile test- 
ing mac hine. 
Velded fabrica- 
tion, according to 
Mr. Shea, not only 
material This welded tensile 
testing machine’ was 
made at a cost of $500. 
A specimen can be seen 
gripped in the jaws. 





Hobart Br 


Courtesy, 


effected 
savings but also 
put the machine in 
operation several 
weeks earlier than 
it would have been 
operating if castings had been used 

This machine is used for testing welds 
in both flat stock and tubing in giving 

Army-Navy tests to weldors. It may also 
be utilized for testing bends and for shear 
tests by using the top plate above the upper 
screw. 

The pressure is furnished by four eight- 
ton hydraulic jacks connected to one hy- 
lraulic pump located on the right side of 
the machine. Connected to the hydraulic 
line is a gauge which registers both psi and 
total load pounds. A ball seat in the hy- 
draulic line leading to the gauge holds th: 
pressure until a reading can be taken and 
ilso serves to relieve the sudden jar that 

curs when the specimen breaks. The pres- 

on the gauge can be relieved by open- 
ing a valve in a by-pass around the seat. 


Welding Big Pipe 


Gostermene like 1,400 miles of 24 in 
7 seamless pipe of % in. wall thickness 
id . be welded in the construction of 
the “Big Inch,” the world’s largest oil pipe 


line See ial techniques had to be developed 


to speed up completion so that badly needed 
oil might be brought to the east coast 
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despite the shortage of shipping facilities. | 

The picture shows one important phase | 
in construction: the line-up and tacking of 
the big pipt sections. The pipes, mounted 
on dollies, are seen here as they were lined 
up, clamped and tack welded. 

The firing line roll weldors completed 
the job of the tackers and joined three 
lengths of pipe into one section. The first 
pass was made with a 3/16 in. all-position 
mild steel electrode, using 200 amp. The 
second pass was made with a % in. elec- 


+ 


using 325 amp 
and the third pass with a 5/16 in. electrode, 
using 375 to 400 amp. Each roll weldor 
marked his welds with a stencil prior to 
inspection and was compelled to reweld any 
imperfections before he left that section of 
the pipe 


trode of the same type, 


Fabricating Big Gears 


7 i ORDER to save material, the rims and 
webs of our 6 ft gears are welded up 
from sections,” writes Weldor Edward 
Schoop. “This not only saves material by 


using which might otherwise lie 


pie es 





Courtesy, Harnischfeger Corp 


Welding up sections to make 6 ff gears. 


idle but also saves time by not having to 
wait for the full size stuff, which is not al 
ways so easy to get these days. 

“The rims have a face of 8% by 134 in 
and are of 1040 steel. The hub is hogged 
out of 9 in. round 1035 stock, and the web 
sections are structural steel. On the deep 
seams of the rim, we use a low alloy 
electrode developed for stainless steel re 
pair ay and on the circular seams 
we double pass with E-6010 (all-position) 
5/16 in. electrodes. The 
at 300 amp.” 


yplications, 


welders are set 


Line-up and tacking crews 
of the firing line gang 
as they speed construc- 
tion of the “Big Inch.” 


Courtesy, 7 


Lincoln Electric ( 
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MULTI R SET 


DOES THE WORK OF 





For continuous-duty, mass 
production welding where a large 
number of operators can work in 
a small area, specify Westing- 
house Constant-Potential Multi- 
ple-Operator Sets. Welding con- 
trol panels can be assembled in 
banks or used singly. Operating 
power factor, where synchronous 
motor drives are used, will aver- 
age 80% leading. Over-all effi- 
ciency is 45%. 





Operator control panels are 
available in single and two- 
operator types. Current range is 
150, 200; 250 and 300 amperes. 
Same range for each operator on 
two-operator types. Dripproof 
enclosures. For latest literature, 
write to Westinghouse Electric 
3 Mfg. Co.; East Pittsburgh, 

.» Dept. 7-N. J-90477 


Westinghouse 


WELDERS 


PLANTS IN 25 CITIES .. . OFFICES EVERYWHERE 
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with many different types of welding rods 
but the weld fails to hold or else it burns 
and is no good. What is our trouble? 
K.A.P. - 
A—Strictly speaking, malleable iron can- 
not be satisfactorily welded, but it can be 
brazed, using a bronze rod. A malleable 
iron casting should be heated only to a 
red heat and never to the melting point. 
This degree of heat not affect the 
malleability of the casting nearly 
much as does a melting temperature, and, 
furthermore, a comparatively strong re- 
pair can be made. If the bronze is built 
up so as to produce a reinforcement in 
the weld the joint will be 
stronger than the original casting. 
The failure of your previous efforts is 


Crstolin Extectic® 


EUTECTIC 


(Means Lowest Binding Alloy) 


LOW TEMPERATURE 
WELDING 


NEW, EASY METHOD FOR 


TOOL SALVAGING 


Daily, more and more prominent 
war plants turn to Eutectic Low 
Temperature Welding Alloys for 


fast, simplified, economical re- 


Do You 


does 


Agree? 


so 





Welding Malleable Iron 
area, even 
Q—Is it possible to weld malleable iron? 


We have attempted to weld this material 






















clamation of “hard-to-get” produc- 
tion tools. 


One plant reports salvaging, in but 
a few minutes at a cost of but a 
few cents, a tool costing $180. Tools 
requiring up to 50 weeks for de- 
livery are put back in use in but a 
few minutes. 
* 
Only “Eutectic* Alloys" are the true Low Temperature Welding 
Alloys that are revolutionizing production welding, maintenance 
welding and salvaging in war plants throughout the nation. 


There are 42 specialized rods for every metal and every welding 
job. Developed and manufactured only by Eutectic Welding 


sipectieoma eats * Req. U.S. Pat. Off 


* 


pungstey 
ste snacet FREE LATEST TOOL SALVAGE POSTER K 
“me Alloy No. Gives complete instructions for salvaging these and other 


wer production tools. Write today! 


| at Te ft Ot & 


WELDING ALLOYS COMPANY 


SOLE MANUFACTURER 


490 WORTH 


- CASTOLIN EUTECTIC WELDING ALLOYS 


STREET, NEW YORK,13. N.Y. 
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~ more fully and will let you know 


undoubtedly due to improper br 
nique. Either a neutral or a 
carburizing flame should hb: 
the casting dull red 





to a 


perature of a medium red heat 
1,300 F, and it is necessary t 
that manganese bronze, wl 

for this work, melts at 1,600 ] 
burn at a little over 1,700 | 


important part of the proce 
the bronze from burning; this 
drawing the torch away fron 


the moment it becomes too hot 
Care should also be taken t 
proper flux is used. The flux 


brazing malleable iron castings « 


that used on gray iron castings 





Hardening Cast Iron 


QO—Can gray cast iron 
hardened? What temperatur: 
have the cast iron before it 


Also, is it advisable t 
casting ?>—O.C.P. 
A—Gray « 
hardened quite readily. A 
satisfactorily 


ast iro! ma 


flame | al len 
its combined carbon cont 


tm t) At 


be 

that 
tween the range of 0.50% 
a combined 
maximum 
and above 0.80% 
crack. 

The quenching 
hardening 
hardness desired. 
around 1,400 F 
hardness. If greater 
desired, the heat must penetrat 
distance, and, consequently, a hi 
temperature must be obtained 

In flame-hardening large cast it 
only a small area is heated at 
and there is, consequently, | 
of warpage. Hence litt 
be experienced in quenching large 


carbon content 
hardness 
the cast 


temperature 
depends upon th 
Usually a 


will pro¢ 


od 


e difficult 





He Didn't 


L. Pellegrin, director of re 
production, Shober Sales 
Calif., did not wholly agree 
answer on welding electrode coatit 
page 60, THE WELDING ENGINEEI 
1943). He writes in part 

“T fully agree with you on t 
type of electrodes 
ents used, but I find it impossib! 
with you that this type oi el 
on D-C reverse polarity oaly, sinc: 


well as others, have developed 


igree! 


regarding the 


losic electrodes which will functio1 
reverse polarity as 
positions. 

“The common 
A-C electrodes would 
straight polarity only, but this 
changed somewhat in the past year 


well as on A-( 


concepti n has 


function 


* * ¥ 
The editors are investigating this c 


| 


issue what other authorities think 


if you, as a reader, do not agree with 
answers, let us know your thoughts. Your «« 
ments and discussions will be published, too 
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-[- Chek Regulators 


= = MECO Safe 


<< Millions of tons of 
cargo ships — millions 
of tons of battle ships 


anne 


.owe much of their speed of production to oxygen. After 


bie 


— 
a 


the ship is launched — oxygen continues to play a vital role 
in the operation and maintenance of these guardians of our 
freedom. *< And... the guardians of the vital oxygen in thou- 


sands of cases—in yards and on the sea are Meco Safe-T- 3c The Meco Sofe-T-Chek 


Regulator showing the Meco 

— 1 H H Safe-T-Chek Valve in the high 

Chek Regulators — safe, reliable and efficient in performance. sedeus Si Wout 

mains in closed position until 

the regulator diaphragm goes 
into operation. 






WELDING AND CUTTING EQUIPMENT 


ee 
ts 
e ” 


3413 PINEEOULIVARG 7 4 ST. LOUIS, MISSOURI 
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New Products 


_GoX \NSIDE tai === === === 
> 





Magnetic Clamps 


% Hercules Magnetic Aligners were de- 
signed for shipbuilding (and for other 
work in which extensive welding of heavy 
plate is required) to replace the slower 
practices of welding on temporary 
















Weld marking stamps. These permit compli 
ance with Government regulations calling for 
the certification of each weldor and the as 
signing of an exclusive marking design to him 


marking design so that hi 
immediately identified 
The “registered weldor” sta: 
















e+ with X-RAY 


| Magnetic aligners. Warped plates are quickly oped by New Method compri 
—the modern way to check positioned for welding to a stiffener beam by numeral or letter enclosed wit! 
placing two aligners as pictured here. Buckling der of simple shape such as 
internal clearances ninated by the powerful pressure. lipse, triangle or square | 
however, is said to be sufficient 
. clamps, wedging, using heavy weights, to permit an individual stamp 
Ie seasy to make etc. Operation is quick, simple, fool- signed to every weldor in a 
sure that mesh | proof, states manufacturer, and the matter how many are empl 
and clearances | magnetic pull is so great that men can Stamps are available in border 


work nearby without disturbing the img from # to fs in. All sta 
alignment. Each aligner has a surface been specially heat treated 
and housing of pull of one ton on a 1 in. plate. mushrooming, declares manufa 
completed me- Mtge accompanying Rinetzetion shows 

wo of these clamps being used to hold 
chanical assemblies are “right”... 


| warped plates to a stiffener beam for Plastic Safety Whistle 
look inside with Westinghouse welding. (Shipbuilding requires rein- ‘ 


X I i f 1 d forced stiffener beams welded across each ¥ This regulation-size safety wl 
“fay. inspection of complete plate at stated intervals). By turning the been accepted by the Maritime ¢ 


tab gear boxes for fighter planes wheels, 4,000 lb pressure can be applied sion for shipyards. It is made 
. . y > “rosshz ‘ . . ere astic available i lack 
is one of many unusual jobs where through the crossbar to the stiffener piece plastic (available in bla 


























between gears 





. : - beam and plate, causing powerful adhe- and comes equipped with an « 
Westinghouse X-ray Saves time in sion and a perfect unwarped fit. able naval-type cord. The 
the plant ... lives and equipment Standard aligners are for operation at chamber and cork ball enabl 
40 volts D-C; special models can be © shrill tone to be produced witl 
. -0201 A 7 : 
on the front J ° wound for 40-60 volt D-C welder-gen- effort, says manufacturer. H. Apelt 


| erators. A rectifier of this manufacture porting and Trading Co., 155 
| is available; it will operate one to four New York City. 
q aligners on 220 volt A-C. Hercules Elec- 
¢ See Page | tric & Mfg. Co., Inc., 2416 Atlantic Ave., 
18 Brooklyn. 


Metal Stamps 





% Government regulations require certi- 
fication in connection with welds made 
on such products as aircraft, etc. To 
simplify compliance, a line of standard 
marking stamps has been announced by 
New Method Steel Stamps, Inc., 147 
Jos. Campau St., Detroit 7. These permit Safety whistle for war plants and shipyard 
| each weldor to be given an exclusive It Is made of plastic to save metals 
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ROD SAVERS BURN ELECTRODES 


Jown to a 14 inch s 





ipli. 
for 



















g-inch of the bare end 
electrode can be inserted 
the socket of the ROD 
AVER vise body. Wasteful 
overhang of the electrode is 
eliminated, and damage to the 
coating caused by gripping on 
the coated portion cannot oc- 
cur with the ROD SAVER. 






him 





Save 7% to 14% 


Of Electrode Consumption 


With the new ROD SAVER the The unobstructed view af- grips the bare end with a 
electrode can be burned to a 11/- forded by the streamlined pressure as much. as 1000 

bh adil re ; ROD SAVER makes it easy to pounds to the square inch, 
inch stub without overheating the burn the electrode toa1'/s- effecting a positive contact 
holder or discomfort to the welder. inch stub. The ROD SAVER’ which prevents overheating. 


Such savings of electrodes reach a 


staggering total when computed in 


| terms of inches, feet, pounds and * 
dollars, and may save 7% to 14% 
of vour electrode costs. 


— MANUFACTURER — 
reitedes  “SUREGRIP” ROD SAVERS 
or write direc 
to Martin Wells 5886 COMPTON AVENUE, LOS ANGELES 1, CALIFORNIA 
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Aluminum Welder 


%& Progressive Model “B” is an improved 
rocker arm spot welder specifically de- 
signed for the condenser-discharge weld- 
ing of aluminum sheet, It will handle 
any combination of two thicknesses of 
24-ST Alclad between 0.016 in. and 
0.081 in. at production rates of between 
1,000 and 2,000 spots per hr (including 
point dressing time). 

Features of this machine include a 
throat which is adjustable in depth from 
36 to 42 in. and a retractable upper arm 
which permits insertion of flanged work. 
Che retraction is accomplished through 
a separate air cylinder controlled by an 
auxiliary foot-switch. 


Standard equipment includes solenoid- 


(Reg. U. S. Pat. Office. U. S. Patents |,876,738—1,947,167—2,021,945) 


SPECIAL SHAPE 


APPLICATOR BARS 


FOR 


TRACTOR GROUSER RE-TREADS 





Model “'B"’ rocker arm spot welder. It has 

passed all qualification tests, states manu- 

facturer, and is now being used in the pro- 
duction welding of aircraft assemblies. 





APPLICATOR BARS 


MTEINGHNAL 
WELD 
DEPOSIT 





SFECIHL SHAPE MANGANAL 






MADE IN 
FIVE SIZES 
EASILY WELDED 
TO ANY SHAPE 
OR SIZE GROUSER. 
PROVIDES A 
RE-TREAD 
FOR ALL TRACK 
LAYING TYPES 
OF EQUIPMENT. 








trodes. 








Attach with Manganal Bare or Special Tite Kote welding elec- 


Applicator bars are manganese nickel steel, the toughest metal 
known. Work hardens under impact and abrasion. 


New parts are difficult to obtain. Saves approximately 80% of 
the metal of a new part, as well as time and money. 


150 Distributors Are Ready to Serve You 


Sole Producers 


STULZ-SICKLES COMPANY 


134-142 Lafayette St., Newark, N. J. 
Try Seaco Hard Surfacing Over Manganese Weld Deposits 





average welding. The thinne¢ 


impurities from the weld and 
protect the weld from scale 


mitting a greater weldi1 


oxide may be quickly 
damp cloth. This permits postwe ld 
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operated valves _ for 

air-operated 

gauges, air regulating valy 

lubricator and dual-shroudec 

treadle. Refrigerated elect: 

installed at slight extra cost 
The transformer 

mum of 3,000 volts capa 

but is tested to 6,000 volts. It 

with a tap switch, permitting 

of several turn ratios. Progressive WwW, 

er Co., Detroit 12, Mic! 





mecha ish 







rated 










Welding Goggles 






% Two new models “Coveralls 

just been introduced by the Metro Mfg 
Co., 93-04 150th St., 
welding goggles shown in 
panying illustration have b 








jam Lica, 

















Metro ‘“‘Coveralls.’’ These are available with 
black lenses (as shown here) for welding or 


transparent lenses for chipping and grinding 


to bar passage of ul 








rays to the eyes. Th 
available with transparent 
terproof glass for chipping i 
operations. 

If desired, the transpar: 
goggles may be obtained wit 







shade number two le: 
provide eye-protection agai! 
encountered from nearb 





erations. 






Spatter Preventive 
*% “Protect-O-Metal No. 2” 


creamy liquid said to have 
fluxing effect while protectin 
faces from spatter. The liquid 
in 1 and 5 gal cai Tit 
thinned with an equal part 



































is brushed or sprayed 





seam to be welded and on tl 

ing surfaces where spatter usual 
lects. The compound in the sea 
to be active in removing oxides 


caused by oxidation when weldit 
terrupted. Another advantag: 
for the use of this compound 
will quiet and stabilize the arc, tl 





ge spec d 


After welding, the spatter a1 


rubbed 


t 


up time to be cut by as mucl 
states manufacturer 
& Sons, 79 South Sperling Ave., Da 
Ohio. 


George W. Sm 


(Please tur 
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‘elding Fo peciiications 
LTHOUGH many users of gas welding rods are un- “The abbreviations SR and NSR signify stress-relieved 
. \ aware of the fact, for the past year there has and non-stress-relieved, respectively. Stress-relieving when 
Weld. “ been in effect an AWS-ASTM Tentative Spe prescribed in these specifications is for the purpose of de- 
, for iron and steel gas welding rod This veloping the fundamental properties of the weld metal un- 
We ‘ steel gas - @ rods. . 
re a ser | “ea | eldi - carbon altered by locked-up stresses. Values obtained from stress- 
peciication pertains to rods tor the welt ing Of carbo! relieved welded specimens are about 5 per cent lower in 
i] d low alloy steels ota weldable quality. ; tensile streneth, 10 to 20 per cent higher in elongation 
[he welding rods covered by the specification are than those of non-stress-relieved specimens. Stress-reliev- 
classified on the basis of the ultimate tensile strength ing shall be within the range of 1,150%25 F for 1 hr per 
Mfg of the deposited weld metal in the stress-relieved con inch of thickne Ss Specimens shall be heated in a suitable 
furnace at the rate of 300 to 350 F per hour until a tempera- 
1 P : ture of 1,150=25 F has been attained. After this temperature 
Table snsile Re rements of , : wee , 
able I. Tensile Require has been reached, it shall be maintained for 1 hr for each 
Deposited Metal inch or fraction thereof of the maximum thickness of the 
ath d as ° ‘ section. The specimens shall be cooled at the same rate 
; wr YY in. Welding Rods ; ; 
(t sing 3/16 or . bid ) specified for heating and may be removed from the furnace 
when the temperature of the plates has reached 300 F. 
Tension Test ‘ 5 ; 
Requirements bThis value shall be obtained with the full-section ten- 
Welding ——_ nee sion test specimen. All other values in this column shall be 
oc ‘ ‘ ° . 
» Classifi Thick of Welded Tensile Elonga- obtained with the all-weld-metal tension test specimen. 
cation ness, in. Specimena Strength tion in 2 
* Number min., in., min.,, 
psi per cent =. —— 7 - 
GA65 ¥, - .. 65,000 20 dition. The tensile strength requirements must equal 
NSR 72,000 17 those shown in Table I. 

“pe GA60 Y, SR 60,000 25 These rods may be made by any method which will 
ee 1A6 ; =: yt } ; ; 
sding NSR 62.000 20 yield a product conforming to the requirements of the 

50 ; SR 51 000 2 specification. Standard lengths are 36 in.; standard 
(a ) V4 IN e- JU, - ° ” . 5 4 ‘ - a ae 
NSR 52,000 3 diameters, 46, %g0, 18, %2, “6, 4, ”e and % in. 
GR65 SR 65 000 18 The only limitation placed on the chemical composi- 
rbOS V4 a. i Dd, ‘ . . : ; 
NSR 7) MV) 15 tion of the rods is that the sulphur content cannot ex- 
ON . 4 hy » ° . ~ 
, ceed a maximum of 0.045%. 
GB60 V4 ) 7 60,000 20 * . . ae 
NSR prpon 1s Cable Ll is a comparison chart for identifying the 
. \ ° . Vins pe - - . “4 ° 
‘ specific trade names of leading manufacturers with 
4S % SR 5.000! c ; 
GB4 ¥ NS R .... 45,000 the various welding rod classification numbers. 
Table Il. Comparative Welding Rods Meeting AWS-ASTM A251-42T Specifications 
Type GAS50 GA60 | GA65 GB45 GB60 GB65 
Mfgr. 
1 2Va 
\irco 7 4 | 5 Ni 
| 11 C-Mo Simplex 
—— | —— — 
General | 50 | 10 
| | 
——EEE | | — — 
Linde ae 7 Drawn Iron PH. 32 C.M.S. 
$$$ = eS 2 
National | © 6 . | 6 
P | Hi-Tensile M ( Hi-Tensile M 
age Armco 
= et Copper Coated a 
Reid-Avery Red Label 
= 5 | i Copper Coated 
Ryerson 6 
| \ Copper | Ni Steel B ( opper 
Standard Coated High Test Coated 
uth | — . SEs omen 5 oor een 
lnleeean’ | RGS 11 RGS 13 RGS 15 RGS 10 RGS 13 RGS 15 
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3 Types Meet Every Need 











Make Good 








Piping Better 


Out 


WeldOlets for butt weldec 














with 






We LDOLETS - 2 Socket-End WeldOlets for 
THREDOLETS 3 nections. 


4 @limj 
pairs. nate costly 


WeldOlets, ThredOlets and Socket-End WeldOlets are suitable for all commonly used pressures and temperatures 
in every type of piping system. They are installed either before or after erection of the main line—and always with 
ease and economy. They are equally well adapted to prefabricated or ‘on-the-job’ assemblies. Because of their 
patented, funnel-shaped intake aperture they improve flow conditions. Carried in stock for all standard pipe sizes 
up to 12” in size-to-size or reducing sizes—and can be furnished on special order in sizes up to 24’. Stock fittings 
are drop forged steel, but to meet special conditions will be supplied in Monel, Everdur, Toncan Iron, wrought 
iron, etc. 


Bulletin W131 gives detailed information about all the advantages of WeidOlets, ThredOlets 
and Socket-End WeldOlets. Write for a copy today. , 


BONNEY FORGE & TOOL WORKS, ALLENTOWN, PA. °\\ st Avo 


wenn Os branch connections. x ( 
ThredOlets for screwed branch 
Ae connections. 


socket-type welded branch con- 














° ‘ i 
P!Pe-to-pine welded ov ve making 






ection 
on 1 ThredOlets permit 


WeldOlets and side of joint aftes 














/* ¥ 
Ue it 
Forged Fittings Division As es 








July 10, 19 





WELDQOLETS: THREDOLETS 






Welded Outlels fr Every Pyaing System 
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New Products to Use 


(Continued from page 66) 
Outdoor A-C Welder 


% General Electric Co., Schenectady, an- 

yu a new 500 amp A-C welder 
especially designed for use in shipyards 
' er outdoor locations where ex- 


and 





G-E transformer-type arc 


welder, 
6WK2C5, rated 60 cycles, 500 amp, 220/440 
volts. It is especially designed for outdoors. 


Mode! 


posure to the weather must be en- 
ountered. It has a welding current range 
f from 100 to 625 amp at 40 volts. An 
‘idlematic” control automatically reduces 
the output voltage to less than 35 volts 
whenever the arc is not in operation, 
providing full power for welding the 
instant the are is struck. The. control 
also includes a switch (operated by a 
handle extending through the top of the 
case) for starting or stopping the welder 
manually 

his welder is protected against the 
entrance of rain or snow by dripproof top 
openings and by a sealed window over 
the current indicator. Wide louvers serve 
both to shed water and to keep the air 
velocity low. The welder is provided 
with the standard features of G-E indoor 
\-C welders, including built-in power 
factor improvement, fingertip adjustment, 
stepless current control and fan-forced 
ventilation. 


Heat-Treating Furnace 


*% The Holden Type 230 salt bath heat- 
treating furnace is a versatile unit com- 
prising three pots, which are used as 
follows: 

Pot No. 1 (1,400 to 1,800: F): preheat- 
ing high speed tools; heating water- 
and oil-hardening steels or alloy steels 
such as , 
stainless types; carburizing; silver sol- 
dering. 

Pot No. 2 (1,900 to 2,350 F): harden- 
g all types of high speed steels; copper 
razing; heating forgings. 

Pot No. 3 (1,000 to 1,400 F): quench- 
ng high speed tools from their harden- 
ing temperatures; tempering; nitriding; 
blueing; descaling forgings and similar 
parts, 


Pots Nos. 1 and 3 are removable and 
iterchangeable, permitting several dif- 
erent baths to be use in the same fur- 


high-carbon-high-chrome or | 


Amsco Hard-Surfacing Rod 
Gives New Life to Concrete Tampers 


The activity in the manufacture of 
concrete products and the difficulty 
in obtaining replacement parts for 
equipment have resulted in the greater 
use of Amsco No. 459 Hard-Surfac- 
ing welding rod by the industry. 
Tamping bars, such as those shown 
(A-178), are used in compacting the 
cement-gravel or cement-slag mixture 
from which concrete blocks for foun- 
dations and building walls are made. 
The bottoms of the tampers are sub- 
jected to drastic wearing action, be- 
cause the material with which they 
come in contact is highly abrasive. 
Impact is also a destructive factor, 
because the tampers move up and 
down, striking the mixture frequently 
and with much force. 

The tamping bars shown on the right 
in the picture have worn down in 
service and are due for an applica- 
tion of Amsco No. 459 Hard-Surfac- 
ing welding rod. Without it, they 
would wear down much faster than 


By applying a protective 


they do. 


AMERICAN MANGANESE STEEL DIVISION 


Chicago Heights, IMinois 


coating of this tough, wear-resistant 
rod when it is needed, as shown on 
the left in the picture, the tampers 
largely retain their original dimen- 
sions and contour. 


Several other brands of hard-surfac- 
ing rod were tried on the application 
illustrated, but the customer has 
standardized on Amsco No. 459, be- 
cause this rod, with its high chro- 
mium, molybdenum and carbon con- 
tents, gave 20% more service than 
any other at the lowest cost per pound 
of rod. 


Amsco Hard-Surfacing welding rods 
include No. 459 for severe abrasion 
and moderate impact; No. 217 for 
abrasion at temperatures up to 1000° 
F.; and Economy Hardface for both 
impact and abrasion. They have 
often proved the means of eliminat- 
ing frequent shutdowns and high 


replacement costs, 


Write for Bulletin 941-W on Amsco 
Welding Products. 














FOUNDRIES AT CHICAGO HEIGHTS, ILL; NEW CASTLE, DEL; DENVER, COLO., OAKLAND, CALIF; LOS ANGELES, CALIF. ST. LOU:S, MO. @ 
OFFICES IN PRINCIPAL CITIES 
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der the direction of the American Society for Metals, in cooperation 

with the American Welding Society, the Wire Associetion, dnd the Institute 

“of Metals and Iron and Steel divisions of the American Institute of Mining 
‘and Metetlurgical Engineers. 












the salt bath process. Its three pots pro- 


Type 230 furnace for heat treating by | 
vide different temperature ranges. | 


The A. F. Holden Co., New Ha- 


Conn, 


Press Welders 


% The new P-20 line of press-type spot 
welders is announced to meet high-speed 
production requirements; a speed of up 























110 strokes per minute may be at- | 
10 | 
/q/ 
Peer P-20 automatic press-type welder. If is 
offered in both 20 and 30 kva capacities. | 
tained. Pressure, weld time, hold time 


and off time are automatically controlled; | 
the cycle may be varied to suit different | 
welding jobs. 

[he upper electrode is actuated by a | 
double-acting air cylinder, and the elec- 
trode pressure can be adjusted by an air- 
pressure regulating valve. Current may 
be adjusted from 50% to 100% of maxi- 
mum capacity by an eight-point selector 
switch. This welder is furnished in two 
apacities—20 and 30 kva—each of which 
is available with throat depths of either 
\2 or 24 in. Pier Equipment Mfg. Co., 
Har 


Milton and Cross Streets, Benton 


be T, M ich. 


Elastic Headband 


® An elastic-action headband that con- 
tains no rubber is being offered for gog- 
or respirators; in fact, 
rubber-elastic -headbands have been in 
use. The “Holdtite,” as this product is 
known, is said to be easy to adjust and 
to hold without loosening. Carter-Lock- 
ard Co., 225 


gles wherever 
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West llth St., Los Angeles. 


NOW... Seed Uj Your 


PRODUCTIO 





with this Improved, Low Cost 


UNIVERSAL SPOT WELDER 


Faster output and lower welding costs 
are yours with this improved Model J 
Universal Spot Welder. Designed for 
general work, it contains several new 
features not found in resistance welders 
selling for many times the price. You 
get more uniform welds as a result. It 
is rugged, efficient, yet is constructed 
so simply that there is practically 
nothing to get out of order. Very eco- 
nomical in its use of current. 


Check These Important Features! 


Variable switch permits different 

heat intensities for welding different SEND 
metals. Swivel foot pedal permits 

adjustment for right or left opera- FOR 

tion. “Green” help can produce 

excellent welds with this easy-to CATALOG 
operate, low-cost equipment. 












N WELDING 








Universal Power Corp.—4899 Euclid Ave. 
Cleveland, Ohio. 

Gentlemen: 

Please send your new catalog, giving full 
details and prices on the Model J Spot 
Welder and your full line of low-cost 
welding equipment and accessories. 





... with BADGER D-C Generator Welder FILTER 


IN ONE LARGE WAR PLANT (name or 
process and atmospheric dusts drawn int 
ator Welders caused an average of FOUR 
times’’* per year for repair and overhauling 
up to 160 MAN-HOURS per unit! 


request) 
Gener 
“down 


; 
( 


BADGER D-C Generator Welder PERMANENT 
FILTERS were installed. Since then, over four 


ago, not ONE Welding Unit ha 
of operation for repair caused by process and at 
mospheric dusts. Savings in Man-Hours, Money 
and Lest Production time more than paid the cost 
of each BADGER PERMANENT FILTER during the 


first year 


years beer out 


too, similar benefits on YOUR 


may enjoy 


Manufacturers of PERMANENT Filters for Heating, Ventilating, 


Air Conditioning Aircraft and Industrial use 
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Generator Welding Units! The BADGER Permanent 

type Filter is easy to install—and inexpensive 

Write for information TODAY! Send us the com 

plete information to identify the make, style and 
of Welder used 

* “Frozen” or clogged rotors—Excessive wearing 

f generator and Excitor Brushes, based on an aver 


7 


ige of 7488 machine hours per year. 
R MANUFACTURING 
a & SALES COMPANY 


335 EAST BROWN STREET 
MILWAUKEE 12, WISCONSIN 




















Welding Shields 


*% New models of Huntsman acetylene 
and arc welding shields embody a 
patented locking device which holds the 
shield in the correct position before the 
face. This assures that the line of vision 
will pass through the lens at right angles 
to the surface of the glass. It also holds 
the shield firmly above the head while 
the weldor is preparing, chipping or in- 
specting his work. When welding is 
resumed, a slight nod of the head will 
lower the shield into working position. 
Hunstman shields are available in six 
models, ranging in weight from 1 to 1% 











Small spot welders. The one on the left js 
equipped with rocker arm and that on the right 
d . Huntsman welding shield. it has a with a vertical press. Both are designed for 
lb. Davis Emergency Equipment Corp., patented locking device and a com- 
55 Halleck St., Newark, N. b fortable, easily adjusted headgear. 






bench welding of light gauge sheet or wi; 






equipped with rocker arm (left in 
ture) and the other supplied with a 
tical press arrangement. 

Each unit consists of two indepen 
small welding machines built toget 
with one transformer and a rheostat 
finer heat adjustment. Welders are 
operated by means of two treadles 
chains. The first step on the trea 
brings the operating jaws _ toget! 
squeezing the work by means of a le 
system. Further pressure on the tre 
effects contact, causing a high wel 
current to flow through the work 
the circuit is automatically broke 
skillful operator, claims manufact 


| Bench Spot Welders 
% Eisler Engineering Co., 740 Sout! 

St., Newark 3, N. J., announces 
types of a new duplex bench spot welder 
for light gauge sheet and wire. These ars 
production machines, especially suited | 

| such work as the welding of radio tu 

4 Aa | incandescent lamps, optical and jew 
° | parts, metal novelties, etc. One mod 












Failure of vital production equipment 

today, means plenty of trouble . . . be- 

cause war production makes no allowance for 

“time out’’. Production schedules immediately 

start to suffer. ae 
But you can rely on MARQUETTE Welders to | — weld from 120 to why eer te 

keep your production line clicking. Backed by ute with either type of these machi 

many years of leadership in the A.C. field, these 

stalwart machines are built to stand the “‘gaff’’. Extra 

sturdy construction—no moving parts to wear out—no 

dials or nuisance gad- 

gets to get out of order 

—all asbestos insula- 

tion, providing more 

than ample heat re- 

- sistance, assure de- 

pendable, top-flight 

welding performance 

on a 24 hour daily 

basis. 


THESE OUTSTANDING MARQUETTE FEATURES 
SPEED WAR PRODUCTION 
* LOW INITIAL COST 
*% NEGLIGIBLE UPKEEP 
*% LOW COST OPERATION 
*% FAST, SIMPLE OPERATION 
*% SUPERB ARC PERFORMANCE 
*% FAST, FLAWLESS WELDS 
* 10 MODELS, 125 to 400 amps. 
*% 10 DAY DELIVERY 
Send for free, 24 page, illustrated booklet. 
MARQUETTE MFG. CO., INC 










Fingerless Glove 









% An unusual glove is the new “fing: 
less” type, No. 14962, developed by 
Industrial Gloves Co., Danville, I1! 
is made of chrome-tanned cowhid: 
forced vertically with steel ribbons 
stitched with steel wire 











































Minneapolis, Minn. 








acs v.S Part ore Steel-reinforced glove without fingertips. {ft | 
MED A.C.ARC WELDERSGE 23S: 
7 * tion of the rest of the hand must be maintainec 
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othe Pioneering “First” for Independent— Independent 
“n Mobile High-Pressure Hydrogen Producing Plants 


for Uncle Sam and his allies exclusively. Many of these 





Martian-appearing units have already been located at points of 





vantage—ready to go into action in defense of the nation . . 





solving a difficult storage and transportation problem. 





Foresight—exhaustive research, here and abroad by Independent 
Engineers— gives you—along with the millions of other Amer- 
icans the advantages and extra security that mobile High- 
Pressure Hydrogen producing plants and mobile Oxygen Genera- 
tors (another Independent “First”) are providing. 


Uncle Sam If you know of anyone now in the service, or scheduled to be, who 
NEEDS has had oxygen or hydrogen producing plant experience, suggest 
Experienced Men that they investigate the opportunities in serving their country 
to Operate in this field. Those in service consult with their superiors —those 
These Machines entering service should consult with their local recruiting office. 


If further details are wanted, we will be glad to supply them — address 


~Independent Engineering Co. 


101 West Second Street, O'Fallon, Illinois 
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Hydrogen —Inflated barrage bal- 
loons are an important defense 
factor against enemy air-craft. Inde- 
pendent Mobile Hydrogen Gener- 
ators provide an immediate source 
of hydrogen supply at the scene of 
action where it is needed most. 







month, up to a limit of $100 for a 
month. Any repair shop may purel 
to $15 worth of welding rod 

regardless of what amount it used 


‘at 
X > y < previous month. 
d q if i Ss A repair shop which requires mor¢ 


ing rod than it can get by its AA-2 
* may secure additional rod by: (1 
TY I ATG In dastr a customer’s rating for a specific 
only for a specific job and not to bu 


or replace inventory; (2) 


<a ma " : : : Form PD-1A for a rating for 
Repair Shops Given AA-2 of welding rod, according to Direction 10 amount of rod; (3) applying ot 


. r : of CMP Regulation No. 5, issued on July “MEP_4R ¢ j 
Rating for Welding Rod hn , CMP-4B for an allotment and rating 
& & 28 by the War Production Board. A shop 
A preference rating of AA-2 has been may use this rating to buy as much rod in 
assigned to repair shops for the acquisition any month as it used during the previous 


ering a quarter’s needs 

30th customers’ ratings and 
rating may be used to supplement 
obtainable with the AA-2 rating, but 
shop uses the controlled materials ap 
tion, CMP-4B, it cannot use _ the 


f rating, customers’ ratings 
| ing the same quarter. 


Welded Ship 
Proves Her Metal 


The S.S. William Moultrie, a 
ship launched a year ago May, has 
guished herself in a transAtlantic 
according to a production communique 
the United States Maritime Commis 
the workers of the North Carolina 
building Co. 

In a running fight that 
crew of this vessel downe: 
planes, damaged twelve, 
marine and exploded a tory 
rect hit as the “tin fish” swum 
them. The Moultrie reached her dest 
unharmed. 

Evidence of the ability of this 
ship to take it and come back for n 
provided in a recent statement mack 
Frank Maslany, one of the 
Said Seaman Maslany 

“On the way to Russia 
on ten different occasior 
explosives was blown up 
The concussion was s« 
everybody flat on their ba 


| was literally blown clear out 
It hit so hard coming down 
U ¥ | back up again. After th 


the bow took a deep dive, the st 
high in the air, but she settled and rig 
Oo L D W fe L D i N G herself. Later investigation proved that 
a quart of water had leaked throus 
seams during this severe strain. N 


hits were made on the 
and CUTTING TIPS |) ocho: 


» 


for R Ts , | National Safety Congress 
Scheduled for Oct. 5, 6, 7 


Being held in Chicago on October 
7, the 1943 National Safety Congré 
Don’t throw away your old worn out welding and cutting tips— be devoted exclusively to accident 
send them to us and we will recondition them. We can salvage up lems which have a direct 


l 





07 . ; yrosecuti f the war 
to 70% of all tips sent to us. Here is a chance for you to help con- prosecution of the wat 
than 500 program parti 


sessions which are to he 
man, LaSalle and Morrison 

One of the outstanding features pl 
for industrial leaders is a Labor and Sa 


DOCKSON CORPORATION | | «sion on October 7. Daniel S. Ring 


rector of the Division of Shipyard L: 


DOCKSON 383 WABASH AVENUE DETROIT, MICH. Relations, U. S. Maritime Commi 


serve as chairman. 


serve on critical material by re-using the tips you thought were 
beyond repair. Send your order in today, it will receive prompt 
attention. 
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The qualities to look for in tubes 
welding are: adequate and sustain 
radiation, plus long life in service. 


UNITED Tubes are engineered for maximum 
electronic efficiency and mechanical “‘toughness™. 
The protruded filament surface is mounted on a 
vertical plane, and affords an increased emitting 
area. At the same time, the filament is given an 
unusual degree of rigidity. 


Another factor which adds to the extra me- 
chanical ruggedness of UNITED Tubes is their 
filament shielding—which embodies a larger area 
than is found in ordinary types of tubes. 


PREFERRED FOR HEAVY DUTY 


These combined qualities, in addition to other 
engineering advancements, higher grade compo- 
nent parts and workmanship, make UNITED Tubes 
an outstanding favorite where engineers insist on 
“heavy: duty" tubes that function perfectly over 
longer periods of use. 

Why guess or gamble? PROVE the merit of 
JNITED Tubes on your toughest welding jobs. Try 
UNITED for your next replacement needs. 


ELECTRONICS COMPANY 
NEWARK NEW JERSEY 


te nie | ; . 
a an s tent 
re. “ie! 


Our local jabber in your city can obtain UNITED 
972-A for you on properly rated orders placed 
reasonably in advance of actual needs. Order from 
him, or direct from us. 






















Women Weldors Trained 
at Hobart Trade School 






















Normally a husky, hairy-chested, he- 
man sort of place, the Hobart Trade School 
at Troy, O., is succumbing to the feminine 
influence. This welding school is now spe- 
cializing on women trainees to work with 
and in place of male weldors in war in- 
dustries. 

Originally opened in 1941, the Hobart 
school has graduated more than 4,500 stu- 
dents in its 160-hr course in arc and oxy- 
acetylene welding. It is a non-profit organ- 
ization established for the betterment of 
the welding profession. Robert Bercaw, ex- 
pert weldor with 23 years of experience in 
the field, is chief instructor. Recent women graduates of Hobart Trade School who are now working on the production | 





New Utah Steel Works 
to Supply Pacific Coast 


Substantial completion of the n 
ernment-owned steel mill at Geneva 
is scheduled for the end of this year 
the terms of an agreement witl 
Plant Corp., the new Geneva Works 
operated for the RFC subsidiary by | 
Steel Co., a newly organized | 5 
subsidiary. 

These Utah facilities, costing ay 
mately $180,000,000, were ordered 
Government primarily to provide 
the war shipbuilding needs of tl 
Coast. The main plant embraces a 
more than 1,600 acres and was creat 
scratch in the midst of what was 
cultural district less than two year 
When completed, Geneva Works 
an annual capacity of approxi 
1,200,000 tons of ingots, 700,000 
plates and 250,000 tons of structur 

























This equipment was developed by 
Ransome to meet the particular 
requirements of cylinder welding. 
If your welding presents special 
problems, call on our engineers for 
assistance. 















“Torch Talk” Is New 


Victor House Organ 


Volume 1, Number 1 of a new 
house organ in the welding field mad 












appearance last month his 

Torch Talk, a well-edited, snappy 
| e c > ‘ 
| magazine of 32 pages, which is pub 


» TURNING 


by the Victor Equipment Co., San | 






cisco. 
| | “Our objectives are broad,” ex; 
E. L. Mathy, vice-president of Victor 


STEP UP is editing the company’s new  publicat 
“We want to stimulate maximum cod 

tion among a great number of nev 

YOUR CYLINDER WELDING... __ ives We wine to tit oo! co 


how the products they manufacture h 









. ° - : : £ ‘ffort. We wz o | hem } 
r manual or automatic welding . . . here’s the equipment that will ae eae erent. Woe Seek 60 Kak Chee 
| something about their industry and 
enable your welders to produce at their top capacity. Smooth their company. We want to acquaint 
, : : : | with such Government orders as wil 
| rotation at any desired speed . . . forward or reverse . . . is provided by a iteadal tidy! RD we tied be toy} 











a variable-speed drive with push-button control. all of these things without preaching 


Work ranging from 2 to 14 feet diameter can be accommodated by 


shifting the position of the rollers. | Baldwin Subcontracts 
| | $65,000,000 War Orders 


Other Ransome Positioners include types and capacities for handling | A total of 1,035 subcontractors scatt 
| 


weldments of any size. throughout 28 states and the District 
| Columbia are sharing in the Baldwin 

LITERATURE | comotive Works’ program of “sprea 
the work.” This concern and its wl 

af m | owned subsidiaries awarded subcontra 
totaling approximately $65,000,000 on 
orders during the first six months of 


POSITIONING PAYS...WRITE FOR 
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A 
: ? Te 
| UM Guard 777 
-| the home front 


r 


: | —against the forces 
of GENERAL WEAR 


“HARCOTE” is ready! Ready to protect softer steels 
against the ravages of wear—to help you keep 
machinery on the job— now— when replacement 
parts are so difficult to obtain. 


| ee 





P&H “Harcote” is a hard surfacing electrode — both 
ng hard and tough! It's ideal for refacing parts subject 
e to severe wear and abrasion, such as shovel teeth, 
scraper blades, farm implements, sand and rock 
handling equipment, and many other applications 
on carbon steel, low alloy and high manganese sur- 
ve faces. ““Harcote” is just one of the family of P&H 
a Alloy Electrodes which answer every welding need. 
n- P&H representatives will gladly assist you. Or write 
us for literature and procedures, 


Ask also for in- 
formation about 
P&H Arc Weld- 
ing Machines. 





A new star has been added to P&H’s 
award for excellence in war production. 





Nw eee 
HOISTS @@ PPm Hy MM) ELECTING CRANES - ARC WELDERS - EXCAVATORS 
SAS LEAS. <i ol ARR PA 











HE WELDING ENGINEER—SBPTEMBER, 1943 








Air Reduction Co. 
Wins Maritime ““M”’ 


In recognition of “conspicuous and out- 
standing production achievement,” Admiral 
Emory S. Land, chairman of the U. S. 
Maritime Commission, recently presented 
the Award of the Maritime “M” and Vic- 
tory Flag to the Air Reduction Co., Inc. In 
a colorful ceremony at the corporation’s 
Bethlehem, Pa., plant, Chairman 
Land paid high tribute to the importance of 
oxy-acetylene flame-cutting and arc weld- 
ing in furthering 
building program 

“New welding and cutting, 
of making shapes and forming steel, which 
the workers of this 


oxygen 


(America’s giant ship- 


methods of 


company have de- 








































































































LL LALUS PLL ea ae 


veloped, have greatly accelerated our ship 
production program,” he said. “The build- 
ing of a Liberty ship requires the cutting of 


approximately 3,500 tons of steel plates. 
Without the cutting tools and gases such 
as this company this process 
would indeed be a Instead o 
building Liberty ships with an average of 
approximately 600,000 man-hours, we might 
have to double that figure. It would mean 
we would build only half the ships we are 
building today.” 


furnishes, 


slow one. 


Twenty-two employees, chosen to repre- 
sent the 8,016 men and women working in 
159 Airco plants throughout the country, 
were present to receive the Maritime Com- 
mission Labor Merit Badge. W. J. Strawn, 
oxygen plant worker, 


upon 


receiving his 
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Whatever your surfacing jobs 
may be, it’s a safe bet that SKILSAW 
Model “SL” SANDER-GRINDER will do 
them easier, better, faster! It quickly 
prepares surfaces for welding, grinds 
welds down swiftly . . . cleans rust, 
scale and grit from metals and cast- 
ings... files, sands, buffs and polishes 
with a wide variety of accessories. 
And everywhere Model ‘‘SL” greatly 
increases Output per man per minute 
because it’s lighter, easier to handle 
—more powerful, /aster-working! 

Model “SL” is typical of all the 
SKILSAW PORTABLE GRINDERS, BELT 
SANDERS, DISC SANDERS that you'll 
find on the job in America’s busiest 
war plants. Your distributor will 
gladly demonstrate them on your 
own work. 





SKILSAW, INC., 4763 Winnemac Ave., Chicago 
New York * Boston + Buffalo + Philadelphia + Cleveland + Detroit 


indianapolis + St. Louis + Kansas City + Atlanta + New Orleans 
Dallas + Los Angeles + Oakland Portland + Seattle * Toronto,Can 
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badge from Admiral Land, 

tinued all-out support 

in every plant. 
Acceptance of the “M” award 

of the company was made by 

chairman of Air 

former chief of the Iron and Ste: 


of WPB. 


Reduction C« 


Saves Molybdenum, 
Wins Army-Navy “E” 


United ( N 


Electronics 


VOew 
was last month awarded the covet 
Navy “E” flag for excellence 
tion. “The company has mad 
tribution to the war effort in t 
tons of critical materials,” a 
principal speaker, Colonel C. O 


haupt, Commanding Officer, Easter 


Corps Replacement Tr 
Monmouth. 


aining \ 
An example of how critical n 
saved is provided by one | 
electronic tube made for the Sig: 
It had been common 
anode plate of pure molybdenun 

United Electronics ( succeed 
veloping a zirconium-treated grap 
which will save over one ton of pu 
denum rolled sheet on this on 
alone. 


U. S. Metallurgists 
to Lecture in Brazil 


Advanced U. S. practi 


tion of the science of tallur 
communicated during the comi 
scientists and industrialists of 
Brazil through a_ technical 


project established at the Escola P 
of the University of Sao Paulo. | 


standing authorities of the Unite 
have been appointed to give a yeat 
in fundamental metallurgy, on a 
level. Each instructor will remait 
dence in Brazil for three mont! 
the extent of his lecture series 


particular 








The lecturers are: Dr. A. Alla 


manager of the chemical and n 
dept., Westinghouse Electric and 
research laboratories; Dr 
head of the department of met 
engineering and director of th 

search laboratory of Carnegie I 
Technology; Professor Arthur PI 
the Hammond Metallurgical La 
Yale University ; Professor Gregor 
son Comstock, director o! 
lurgy laboratory 
Technology. 


; 
l 

R obert 
NO De 


Louisville Organizes 
a Local AWS Section 


-Theodore Lewis, superintendent 


oxygen-acetylene operations and equi 


of the Jeffersonville Boat & Macl 


i 


at Stevens Instit 


has been selected to act as temporary 


man-treasurer of an organization 
for a new Louisville sé 

ican Welding 
being secured at a good rate, ar 
hope of the organizatior 


| 


charter meeting may be illed vet 


Society vleml 
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THERE’S A G-R FOR EVERY 
WELDING JOB... 


G-R BUILDS manual welders, power 
supply welders for automatic oper- 
ation and combination machines for 
hand or automatic welding, in sizes 
from 125 to 2500 amperes. All in- 
corporate G-R stepless heat control, 
high efficiency and operator safety. 
Industrial models are power factor 
corrected. 


SEE YOUR G-R DISTRIBUTOR 


GLENN-ROBERTS COMPANY 


1009 FRUITVALE AVENUE 2107 ADAMS STREET 
OAKLAND, CALIFORNIA INDIANAPOLIS, INDIANA 
P. O. Box 1814, Washington, D. C. 





na ANNOUNCING 


at 3 _ vue 
| RESISTO-LOY “A 


la 



























(“AG"' meaning Agricultural) 


A Specially Designed Hard Facing Metal 
For All Agricultural Purposes 


Approved By War Production Beard and Conforms to W.P.B. Limitation Order L-223. Available 
on Priority of AA4 or Better. Apply to your local WPB office for forms. 










Hard enough to resist the most severe service. 














a Tough too—will not chip. Apply Resisto-Loy * © © 
| ™. “AG" to plow points and shares, separator 
rey cylinder teeth, disc plows and harrows, and 
<=: feed mill hammers. See how much extra 
service a good hard facing will give you. = = } 
Available in both oxy-acetylene and electric 
arc types for AC or DC machines. 
| Write the following distributors: 
CALIFORNIA—Yonkers & Johnson, SO. DOS PALOS MISSOURI—Ross-Frazer !ron Co., ST. JOSEPH 
FLORIDA—Welding Engineering Co., MIAMI OHIO—Universal Power Co., CLEVELAND 
INDIANA—Purity Cylinder Gases, Inc., WARSAW a ites ae Equipment Co., TULSA 
KANSAS—J. i. Raean Mite. Co, CAWTER CITY OREGON—iIndustrial Air Products Corp., PORTLAND 





PENNSYLVANIA—Arcway Equipment Co., PHILADELPHIA 


LOUISIANA—Woodward, Wight & Co., NEW ORLEANS and PITTSBURGH 


MAINE—Brown-Wales Co., LEWISTON 
MARYLAND—Southern Oxygen Co., HYATTSVILLE and BALTIMORE an; 6 Daenk ts. Mana 
MASSACHUSETTS—Brown-Wales Co., BOSTON TENNESSEE—Souvthern Oxygen Co., KINGSPORT 
MICHIGAN—Welding Metais & Mfg. Co., DETROIT TEXAS—Big Three Welding Equipment Co., FORT WORTH, HOUSTON, 
MICHIGAN—Purity Cylinder Gases, Inc., GRAND RAPIDS, EL PASO, SAN ANTONIO and AMARILLO 
KALAMAZOO and LANSING TEXAS—Corpus Christi Oxygen Co., CORPUS CHRISTI and McALLEN 
| MISSISSIPPI—J. E. Dilworth Co., VICKSBURG VIRGINIA—Southern Oxygen Co., RICHMOND 
MISSOURI—Puritan Compressed Gas Corp., KANSAS CITY WASHINGTON, D. C.—Southern Oxygen Co. 


) ® : COMPANY nig 
ae estato-[oy- - GRAND RAPIDS, MICHIGAN 
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Lincoln Electric to Train 
Weldors in U. S. Shipyards 


The United States Maritime Commission 
announced recently that it had accepted the 
offer of the Lincoln Electric Co., Cleve- 
land, to train and instruct weldors in ship- 
yards engaged in Maritime Commission 
work. The company will furnish training 
facilities in Cleveland, including the neces- 
sary equipment and staff, for training su- 
pervisors and teachers who will operate 
the various welding schools in Maritime 
Commission yards. Lincoln Electric will 
also provide the Commission with welding 
engineers to assist the yards in raising their 
welding standards. 


Importance of the application of welding 
to shipbuilding is evidenced by a letter from 
President Roosevelt to Prime Minister 
Churchill that was recently made public. 
Said President Roosevelt: “There has 
been developed a welding technique which 
enables us to construct standard merchant 
ships with a speed unequaled in the history 
of merchant shipping.” 


Six Points to Remember 
When Using New Solders 


Prewar solders were composed of tin 
and lead in about 50-50 ratio, but the sold- 


























































































Photograph courtesy of Air Reduc- 
tion Sales Co. and Combustion Engi- 
neering Co. 


CONTROL of 
OXY-ACETYLENE 
PROCESSES 


Moto METER Pressure 
Gauges are designed to 





permit most effective and 


economical use of oxy-acetylene flame 
processes. Their sensitive pointers and 
clearly legible dials provide pressure facts 
that help to insure proper welds and clean 


cuts. 


. . » make possible correct pres- 


sures for each operation. 


. .. aid in conserving vital oxy- 


gen and acetylene gases. 


Exclusive construction incorporates grid- 
plate safety feature shown at right. Moto 
METER Pressure Gauges are listed as ap- 
proved by Underwriters Laboratories. 


THE ELECTRIC AUTO-LITE COMPANY | 
MOTO METER GAUGE & EQUIPMENT DIVISION | 

































EXTRA 
PROTECTION 


for operator and plant 
equipment is obtained 
through grid retainer 
plate, exclusive with 
MOTO METER Pressure 
Gauges. 


CHRYSLER BUILDING, NEW YORK, N.Y. 





FACTORY LA CROSSE, WISCONSIN 





ers being used today contain not 
20% tin, with perhaps small 
silver, bismuth or antimony. A | 
ering iron and different techniqi 
for. 

How to make better sold 
tin-shy solders is explained in 
cation recently issued by the 
committee of the General Elect: 
following six points are cited: 


“1. Keep your work clean 
grease, oil, dirt, rust or corrosi 
prevent the flux from acting and 1 
from alloying with the parent met 


“2. Keep in mind that the 


the soldering iron or torch is not 
the solder but to heat the work 
solder will flow when applied to it 


“3. Keep the soldering iron 
have the quickest possible heat 
from the iron to the work, the ti; 
be designed to fit closely against t 


“4. Investigate different met 
hotter electric iron, high frequen 
bon resistance soldering tools n 
job better. 


“5. Design your joints to have 
0.005 in. solder thickness and 
two parts overlap. Lap or seam-typ: 
joints are better than butt-typ 
(Have the solder fill the seam con 
Heavy fillets add little strength t 
and waste solder. 


“6. Don’t give up a new solder 
unsuccessful trial—the chances 
technique is not what it should b 
particular solder.” 





ABOUT PEOPLE 


C. L. Huston, Jr., has been 
president of Lukenweld, In¢ 
ville, Pa. He was formerly as: 
the president and member of th: 
of directors of Lukens Steel ( 
weld, Inc., is engaged in the fab 
of welded structures used in mat 
rail transportation and _ for 
machinery. 





John G. Seiler has been elected 
president of Tube Turn 
manufacturer of welding fittings 
flanges. He will retain his duties as 
manager of this company. 


;, Louisville 


G. A. MacGillivray, former! 
nected with the Franklin Process 
has been appointed west coast sales 
ager of Eutectic Welding Alloys | 
pany. 





Hudson W. Reed, Jr., has beer 
pointed director of personnel and sa 
at the American Welding & Mani 
turing Co., Warren, O. He had 
serving as safety director. 
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Cuicheh Webdiug _. With This 


Automatic Welding Machine Fixture 



































Reloading 
ls done During 
Welding 
Operation 





HIS Acme dual fixture arrangement 
permits practically constant use of an 
automatic welding head, because one of 
the fixtures can be reloaded while the 
other is engaged in the welding operation. 


The holding machine can be set to re- 
volve at any angle from vertical to hori- 
zontal. (Illustration shows a wheel being 
welded at 45° angle.) Positioner arm 
swings from one fixture to the other, 


locking in proper position. Speed of 
rotating the work is adjustable, as desired. 





: W 
A CME Manufacturing Co. f= EO 


problem on automatic welding, let us help 


| 56 \ 2 oa oO WARD ST. e D ETR oO IT, M | C H. . you solve it. Write for complete information. 











: Fees quality Conlin 


ASSURES ABSOLUTE UNIFORMITY 
OF TITAN WELDING ALLOYS 











Quality Control in manufacture of TITAN Welding Alloys begins with 
the selection of the finest available raw materials. 


(Trade Mark Kegistered ) 





Doubly- 
Deoxidized Only the purest raw materials are used: Electrolytic copper 99.96 plus 
Welding Alloys: in purity, and electrolytic zinc 99.99 plus. This assures the elimination 
of elements which if introduced would prove detrimental to quality 
PENN and uniformity. 
BRONZE :' 
Maintenance of unvarying uniformity of mixtures and of casting tem- 
es TITAN peratures, under strict laboratory control, further assures absolute 
BRONZE uniformity of TITAN Alloys. 
n TITAN Descriptive literature sent upon request 
" MANGANESE 


BRONZE TITAN METAL MANUFACTURING CO., BELLEFONTE, PA. 


TTL a, Ga 
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H. E. Cable, formerly welding en- 
gineer, has been appointed representa- 
tive in the Pittsburgh territory for The 
Lincoln Electric Co., Cleveland. He will 
assist W. R. Persons, Pittsburgh district 
manager. 


A number of changes among its sales 
personnel are announced by the Norton 
Co., Worcester, Mass. Leroy K. Behr 
has been appointed district manager in 
Philadelphia for the company’s abrasive 
division, succeeding the late Allan Sey- 
mour. John C. Ewer takes over Mr. 
Behr’s former territory in eastern Massa- 
chusetts and Maine. C. Barnard Price, 


Jr., who has been field engineer for New 
England, succeeds Mr. Ewer as abrasive 
engineer for western Massachusetts, 
Rhode Island, .Vermont and New Hamp- 
shire. 

G. W. Thomson has been appointed 


abrasive engineer for the _ territory 
including the states of Oklahoma, 


Arkansas, western Tennessee and north- 
ern parts of Texas, Louisiana and Missis- 
sippi. Henry L. LeMay is taking over 
Mr. Thomson’s former territory in 
northern Illinois. 

J. P. Landers, who has been located 
in Norton’s research laboratories and in 
the sales engineering department at 
Worcester, is now doing field engineer- 
ing work in New York and New Jersey. 





TYPE CB 
TRIPLE-DUTY 
HAMMER 


The heads of CMD Welders’ Chipping Ham- 
mers are made of exceptionally hard, spe- 
cially tempered steel. 
stay sharp longer and can take more regrind- 
ings when sharpening becomes necessary. 
CMD Hammers are also light, well balanced 
and easy to use. 


Type CB has a conveni- 
ent wire brush which 
can be easily replaced 
when worn. The head 
combines chisel and 
drift. Like all CMD 
Hammers, it is well 
balanced for easy use 
from any position—es- 
pecially important for 
cleaning overhead 
welds. Weight, 16 oz. 












WELDERS’ 
CHIPPING 


HAMMERS 
Sharp Longer 


Their cutting edges 


TYPE C 
This CMD Hammer is the same as 
type CB but 


wire brush 


does not have the 








CHICAGO MANUFACTURING 
AND DISTRIBUTING COMPANY 
Dept. W., 1928 West 46th St., Chicago, Illinois 
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Ralph J. Cordiner has bee: 
assistant to the president of tl] 
Electric Co. Mr. Cordiner, w 

in June as vice-chairman of 

formerly president of Schick 
prior to that manager of the ( 
ance and merchandise depart 












Herbert E. Cragin, Lieute: 
USNR and formerly foundr 
of the Taylor-Wharton Iron St 
Co., High Bridge, N. J., has rey 





Shi 


t 


duty with the Bureau of 
Navy Department in Washingt 







Ralph C. Stuart, who ha 
the Westinghouse Electric and 
for 25 years, 
manager of the company’s La 
sion at Bloomfield, N. J. He 
charge of all 
engineering in the 
in New Jersey and 






was recently, 











sales, manufactur 
Division’s 


West Virs 



























K. R. Beardslee, for the pa 
years general 
boloy Co., Inc., Detroit, has bee 
vice-president in charge of sale 


sales manager 





W. H. Cordes, advertising n 
the American & Wire ( 
land, has been selected to head tl 
pany’s new 
ment division. It 
this division to 
postwar markets for existing 
and to study and investigate the 
the use of substitute materials 
applications of old materials 


Steel 


research and 
will be the fun 
carry on the 


sales 





Paul Dietz has been appointed ex; 
sales manager for the general ma 
div. of the Allis-Chalmers Mfg. | 
take the position left vacant by the 
of Harlow Bradley. Dietz comes to All 
Chalmers from the export div. of t 
B. F. Goodrich Co., for 
he served 15 years. Dietz was in Hi 
Kong when it fell to the Japanes: 
was able to return to the United Stat 
following negotiations between the U. § 
state department and the Japanese 
ernment. 


Died... 


Charles F. Williams, a pioneer of t 
welding industry, died at Chicag 
July 25, at the age of 82. He had retir« 
on December 1, 1940, after 31 y 
active service with the 
ville Co. and the Air Reduction Sal 
Co., which acquired the Davis-Bou: 
ville Co. March 17, 1922. ‘Charlie’ 
he was known to his associates) was ‘ 
service engineer for Airco at the ti 
his retirement. 





which concer 
























Davis-Bournot! 





Allan Seymour, Philadelphia d 
manager for the abrasive division of 


ton Co., Worcester, Mass., died on 
30. He had been with Norton f 
years and in charge of the importa 
Philadelphia branch since Dece 


1934, 
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"DALWELD™ 
DETACHABLE 


WELDING — ei 


CABLE CONNECTOR features: 


® Constructed for rough usage 

@ Large area contact 

@ Fully insulated 

®@ Quick acting 

®@ Quarter-twist connects or disconnects 
® Cannot accidentally be pulled apart 


The “Dalweld” saves time, power and cable; standard in 
many small shops, and the country’s largest shipyards, aircraft 
factories, tank shops, etc. Write for descriptive literature. 


THE DALLETT COMPANY 


MASCHER AT LIPPINCOTT STREET PHILADELPHIA 33, PENNSYLVANIA 








PNEUMATIC “WELD-FLUX” SCALING HAMMERS s “DALBO” AIR HOSE COUPLINGS 
“DALLETT” PNEUMATIC SAFETY RETAINER SHANK CHISELS 
PNEUMATIC AND HAND CHISELS Ld . 
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@ Everyone approves a bargain! And an- 
other way to interpret the attractive odds 
of 3 to 1 is—the installation of but one 
Sight Feed Acetylene Generator imme- 
diately brings you, Mr. Welder, three 
definite advantages: 


1. Assured acetylene supply . . . inde- 
pendent of “bottlers” 


2. Visible carbide supply ... avoids large- 
job interruptions 
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3. Economy... saves YOU upto 754 in 
acetylene costs 


So really you don’t gamble when you select 
a Sight Feed Acetylene Generator. Your 
benefits are assured . . . conservatively 
stated, one will get you three. 


THE SIGHT FEED GENERATOR COMPANY 
Sales: Richmond, ind. Factory: W. Alexandria, O. 
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Helpful Literature 
Just Published 





The following reviews are of recent publications of interest to 
those in the welding industry. Uniess otherwise stated, they may 
be obtained without cost by writing to the manufacturers listed. 









PROTECTION 









































Atlas Circulars 


not to add to the number of tools used 


fabricated piping components 


Wacker Drive, Chicago, to 


pron 





. : eae 4 A-12, Flori Pipe Co., St. Louis, M 
Growing insistence by Army and Navy 
OL Indus y,\ | officials that the identities of weldors and 
| welding inspectors be indicated by per- Safety Booklet 
| manent marks in the steel has led to the gl a 
development of a symbol hammer and : rhe efforts being made by the Na Rut 
various interchangeable inserts. In order tional Safety Council, Inc., 20 . 




















































































































As women willingly assume more haz- 
ardous jobs, they deserve—and are 
getting—every consideration for their 
health and safety. 

Willson, leader among the makers of 














































by weldors, the symbol hammer (de-  the-job” safety are described 
scribed in THe Wetpinc Encrneer for page, 6 by 9 in. booklet titled 
December, 1942) is combined with a lion Man-Days.” The 270 millior 


weld cleaning cone or chisel bit. 
The above weld identifica- 
tion is fully described in a new four-page, 


system of 


days referred to are a prediction 
time that will be lost to 
try this year because of 


Americat 


accidents 


letterhead-size circular just issued by ring to working men and womet 
Atlas Welding Accessories Co., 307 they are on their own time. T' 
Boulevard Bldg.., Detroit 2. Some 180 down the staggering number 


standard outline designs of the 600 stand 
ard designs available are shown in this 
folder. By combining letters, numbers 
and symbols, it is possible to provide 
individual identification for crews as 
large as 15,000 weldors. 

Also available from Atlas is a newly 
issued single-sheet leaflet titled “Weld- 
Cleaning Tools.” This pictures and 
describes the various chipping hammers, 
brushes, tomahawks, electrode carrier 
cases, etc., which make up the Atlas line 
of weldors’ accessories. 


>» € 


Metallizing Catalog 


A new 40-page catalog dealing with 
virtually all phases of the metallizing or 
metal-spraying process has just been 
published by the Metallizing Co. of 
America, 1330 W. Congress St., Chi- 
cago. The information contained in this 
book is classified according to industry, 
representing every major field in which 
metallizing is today being used. The 
equipment section of the book covers 
such Mogul products as the metallizing 
gun, the new electric bonder, and the 
“Link” (a high-frequency unit to simpli- 





accidents now hampering the war 
the Counci! has prepared safety 
leaflets for employees, sound slid 
cartoons, articles, etc. All of this 1 
is listed and discussed in 
booklet. 


the « xpl 





WELD PIPE 


Faster... Easier... Truer 
WITH 


JEWEL PIPE 
CLAMPS 


Weld more pipe in a day wit! 











: : . . » k th Unr 
eye protective and respiratory devices, | fy arc welding). A considerable sec- pave lig 2 BR FS A waiting, ma 
has engineered many special devices or | tion of the catalog is devoted to fre- for it only takes a minute to put rn 
adaptations for the ladies. Willson Res- | quently asked questions pertaining to er eee the pipe is per Fil 
pirator 570, for example, is particularly | metallizing and their answers. There is a Jewel Clamp to meet we 
suited to women... protecting against every dszost condition i Jewel A 

: olds « m or stra -away 

' metal 5 gee pate or a Ok. iowel” Tube ‘Turn Clamp ma 
... toxic dusts... and acid mists. Your | Fabricated Piping Booklet Jewel Welding Flange Clamp sur 
| local Willson representative will gladly | ste 2 Ea Oa fa 
furnish additional information. A highly interesting booklet of @ heat and abuse. All help cut erec abe 
letterhead-size pages has just been issued tion costs. th 
GOGGLES * RESPIRATORS * GAS MASKS * HELMETS to show some of the more important ap- Write Today for Circular Giving . 

plications of fabricated piping. Power Complete Defails " 

. . . - . £ 

plants, invasion barges, oil refineries, . ° 
cove pressure vessels, _ Structural uses and JEWEL Manufacturing Compady | 
may + 1 Seg ape " —— be 1841 University Ave. | 

‘co sectio ) - y 
a eee oe See vey. oe ST. PAUL, MINNESOTA 
prices for various kinds and sizes of * 
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s mately one square inch. The file is of 





LOW PRICES! 


yantities 


beldanhi i= 





By MAIL 
WELDING CABLE 
Rubber Covered * %* Super-Flexible Buy TE LE GR AP iH 
SIZES AVAILABLE TELEPHO at 
#4 to #4/0 4 


| 125 to 550 Amps. 


| PROMPT SHIPMENTS ! ! 


| PHONE FRANKLIN 7100 
333 NORTH MICHIGAN AVENUE CHICAGO, ILLINOIS 





CONTINENTAL WELDING CABLE CO. 











WELD-A-CAST Fiux 
The old brand is still the best 
No. 1. For Welding with Cast Iron 


Rod. 

No. 3. For Brazing and Bronze 
Welding. 

No. 4. For Welding Cast 
Aluminum. 


Ask Your Dealer—or write 


CORTLAND WELDING COMPOUND CO. 
Cortland, N. Y. 








Most Economical 


Unrivalled economy is provided by the 
many superior, exclusive design and con- 
struction features of the Improved ‘Round 
File’ lighter. 

A large file area is provided—approxi- 








superior quality, hardened in our own 
factory. The spark metal is of large diam- 
eter and the patented cartridge holding 
the metal locks exactly into position, per- 
mitting instant replacement. Every part 
of the lighter is thoroughly tested. 


The Improved “Round File” Gas Lighter 





Est. 








Circulars and prices on request. SAFETY GAS LIGHTER Co. ( | 


901 ) LYNN, MASSACHUSETTS 
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Vest Pocket Guide 
A handy “Weldors’ 


Guide,” 24 pages, 
prepared for 


Vest Pocket 
3% by 6% in., has been 
free distribution to all 
weldors who will write to The Hobard 
Brothers Co., Box EW-95, Troy, O. 
This booklet pictures and explains what 
is wrong with different types of faulty 
welds and how to correct such 
faults. There is also a “Trouble Check- 
Chart” on welding machine troubles, a 
“How to Find” section giving useful 
mathematical formulas, and explanations 
of the standard welding symbols appear- 
ing on blueprints. 


shows 


Electronic-Tube Primer 


For those who just can’t seem to keep 


Straight the intricacies of electronic 
tubes, there is recommended the new 
G-E booklet, “How Electronic Tubes 


Work,” 24 pages, 8 by 10% in. Illustrated 
with 117 sketches and photographs, this 
book is a much-needed primer on how the 
electronic tube operates. It starts with 
such fundamentals as cathode, anode, 
heater, grid, terminals, envelope—gives 
the function of each part and the symbol 
used for it on drawings. The next sec- 
tion discusses gas-filled and high-vacuum 
tubes and explains how and why they 
differ. Finally, the eight basic members 
of the electronic-tube family—the ken- 
otron, the pliotron, the phanotron, the 
ignitron, the glow tube, the phototube, 
the thyratron, the high-vacuum pentode 


~are introduced with a brief description 
Of these, 
the ignitron and the thyratron are of the 
most importance to welding. The igni- 
tron supplies the heavy alternating cur- 
rent needed for spot or seam welding of 
aluminum alloy, stainless steel, etc., and 
the thyratron times with split-second 
precision the heavy welding currents that 
are supplied by the ignitron. 

This book, GEA-4116, is available free 
on request to Dept. 6-215, Publicity Div., 
General Electric Co., Schenectady, N..Y. 


of their respective functions. 


Farm Welding Circular 


Though Amsco Bulletin 843-W_ is 
small in size (six pages, 3% by 6% in.), 
its subject matter is of the utmost im- 
portance, for it tells farmers how they 
may increase the life of their plowshares 
and other equipment with “Farmface,” 
a hard-facing welding rod. Made bare 
for torch and coated for arc welding, 
the rod has an iron base which causes 
it to weld readily to carbon steel, man- 
ganese steel and cast iron, the folder 
states. Besides plowshares, it may be 
applied to such other implement parts 
exposed to wear as: harrow teeth, discs, 
lister shares, cultivator spades, corn 
planter runners, potato diggers, beet 
puller points, corn husker teeth, ensilage 
cutter blades, thresher teeth, etc. Ameri- 
can Manganese Steel Div., American 
Brake Shoe Co., Chicago Heights, II. 








Fire Fighting Data 
























































In anticipation of Fir 
Week, Oct. 3-9, two pamphl om 
published on the subjects 
and extinguishing fires. The 
is a 16-page, 6 by 9 in. booklet, “Fag, 
about Fire,” issued by the National Fige 
Protection Association, 60) Batt ar 





( Pri V Pel per coy 


St., Boston. 






























































gives facts and figures on the 
losses caused by fires of variou Yes- 
residential, industrial, farm, 7 
suggests steps to take in order t vent 
them. 

The second booklet, “Fire a How 
to Fight It,” is published b W alter 








Kidde & Co., Inc., 140 Cedar St., Ny 
York City 6. This is a 36-page ill 





eat 
att 














manual explaining the fundame: 
bringing different types of fires 
control and giving brief directi 








the use and maintenance of all the 
varieties of extinguishers sor 
water, foam, vaporizing liquid 
pound and carbon dioxid 














Pipe Preheating Booklet 





“Preheating, Welding, Norma 
the Induction Method” is the 
40-page, letterhead-size catalog 
published by Electric Arc, Inc., 
Jelliff Ave., Newark 
procedures for preheating 
induction and 
lustrates the equipment availab! 
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ALIGNING BUTT END PLATES ¥," 
FOR TACK WELDING 4 


HERCULES ALIGNER is placed squarely on 
the seom and when energized instantly 
draws. both plates flush against the perfect 
surface of the magnet thereby trueing up 
areas on both sides for tacking. Opera- 
tion is quick, simple and foolproof. 
Magnetic pull is so tremendous that men 


con walk or work nearby without dis- 
turbing alignment. Units work in all 
positions (vertical, overhead, etc.). 





DUCTION 


reinforced stiffener beams . 


No grinding, wedging 


Welders, Ship Fitters, Plate Fabricators! 
FOR QUICK, PERFECT ALIGNMENT OF 
STEEL PLATES ...FOR INCREASED PRO- 
FOR ELIMINATING 


WARPING ... 


HERCULES MAGNETIC ALIGNERS 


Heavy butt end plates instantly aligned. Warped 


plates quickly positioned for welding to 


weights. 


. » Pressures up to 
4000 pounds! Units easily handled (weight 80 
lbs.) No more welding on temporary clamps... 


No using heavy 
















BUCKLING ELIMINATED 
BY PRESSURING STIFFENER BEAM 


Shipbuilding requires reinforced stiffene 
beams welded across each plate at state 
intervals. Warped pilates are qu 
positioned for welding to the stiffene 
beam by placing the aligners as picture 
When current is on, ALIGNERS garic 
plate and by turning the wheels 400 
pressure can be applied through the 

bor to the stiffener beam and plate 

ing powerful adhesion and 
warped fit. 
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HERCULES ELECTRIC 2 MFG. CO." 


MANUFACTURERS OF THE PRECISION WELDER WITH THE 


STREAMLINED ARC 


rcv 





2416 ATLANTIC AVENUE 


THe WELDING ENGINEER 


3 dele) @S 4. Fa. ha & 
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SUPREME 


ENntion FULLY INSULATED . weil 

oan ELECTRODE HOLDER 

f these al 

‘Facts 

al Fire 
Thi 

Py 


reve I _ . WC ROSS SECTION sHows 

How b a QUICK-DETACHABLE 
Nalter > TAPER THREADED CABLE 

New — AND TERMINAL CONNECTOR 
tratec : : 
ey 

unde bi 
is for 

dll * WITH "ROD ECONOMIZER” JAWS... 


Air cooled completely — lightweight (1 Lb.) — balanced advan- 
tageously. Deoxidized copper throughout — high tension rod 
clamping with easy release pressure. Parts easily replaced. 















Circular on Request... Attractive Prices ...Order Sample Holder Now 


WELDING ENGINEERING COMPANY 
2-162 MILWAUKEE, WISCONSIN 
taal MANUFACTURERS — DISTRIBUTORS 

OFFICES AND AGENTS A VER THE NITETL 





SAF-T WELDING CURTAIN 


Made of flame-proof duck to special size 


SAF-T GARMENTS for Men and Women 


—The Accepted Line of Protective Leather Clothing 








Ask your distributor or write 


FRED JESSAR, Manufacturer 


404 Denckla Bldg. Philadelphia, Penna. 











Saf-T Welding 
| Curtain New 12-page Catalog, Samples and Prices Sent on Request 








[For Comfort and Safety use Rido’ Ray Welders’ Goggles 





Rido’ Ray Welders’ 
Goggles possess a 


| Light-weight, ample 
ventilation, perfect fit. 
Lenses can be reputation for com- 


changed instantly. plete dependability. 





PROMPT DELIVERY Stocked by leading jobbers, or write direct 






HARRY BUEGELEISEN, Inc., Sole Mfrs. 181-183 Pacific Strect, BROOKLYN. mY. 
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Galvanizing Repairs 


A four-page letterhead-size circular, 
Bulletin No. 52, has been issued to dis- 
cuss the uses of “Amco” galvanizing 
compound for the “on-the-spot” repair of 
galvanized surfaces damaged during 
fabrication assembly. Among its other 
applications, this product may be used 
for coating welded joints in order to 
renew galvanized surfaces which were 
destroyed by the welding heat. American 
Solder & Flux Co., Dept. O., 2152 E. 
Norris St., Philadelphia 25. 


» « 


Steel Products Manual 


Three newly revised sections of the 
“Steel Products Manual” have been 
issued as of June, 1943, by the American 
Iron and Steel Institute, 350 Fifth Ave., 
New York City. These are: Section 2, 
“Carbon Steel Semifinished Products”; 
Section 8, “Hot-Rolled Carbon-Steel 
Bars”; and Section 9, “Cold-Finished 
Steel Bars and Shafting.” Section 2 was 
originally issued October, 1937, and Sec- 
tions 8 and 9 in March, 1940. All three 
sections have undergone previous re- 
visions. 


« 


Incentive Guidebook 


“Ideas that Work to Win!” is the title 
of a 24-page, 5 by 7 in. pamphlet just 








published by the Industrial Incentive 
Div., Navy Department, 2118 Massachu- 
setts Ave., Washington, D. C. This pub- 
lication lists various methods war plants 
can use to promote more and better 
production of necessary equipment for 
the men of our fleets. In the foreword, 
the objectives of the Navy’s Industrial 
Incentive Division are outlined by its 
chief, Rear Admiral C. H. Woodward, 
USN (Ret.). 


« 


Women for War Jobs 


“Choosing Women for War Industry 
Jobs” is the title of a 12-page, 5 by 9 in. 
booklet just issued by the Women’s Bu- 
reau of the U. S. Department of Labor. 
It covers such topics as the application 
blank, the interview, the interviewer, em- 
ployments tests, etc. Copies may be ob- 
tained at five cents each from the Super- 
intendent of Documents, Government 
Printing Office, Washington, D. C. 


« 


Burn Remedy Information 


A folder describing “Cofen,” a solution 
for the external treatment of burns, has 
been issued by Lee-Wood, Inc., P.O. Box 
212, South Norwalk, Conn. This product 
is used to relieve pain, to clean the 
wound, to avoid infection and for other 
first aid applications (see page 65, THE 
WeELpING ENGINEER, August, 1943). 








THIS MOTOR 


BRACKET 


typifies the 
advantages 


of modern EASY-FLO Brazed Construction 


EASY-FLO IS THE KEY to 


temperature silver alloy brazed construction, because it makes 


This hanger bracket for a small electric motor used in air- 
planes is one of a long and growing list of parts formerly 
made from castings or forgings that have been redesigned 
for EASY-FLO brazed construction. 

The reasons so many are changing to EASY-FLO brazed con- 





struction are—faster production— 





EASY-FLO BRAZING IS HERE TO 
STAY. The exceptional speed, reliabil- 
ity and economy EASY-FLO brings to 
the joining of both ferrous and non- 
ferrous metals account for the phenom- 
enal spread in its use on war produc- 
tien and assure an increasing use in 
peacetime maufacturing. Get the facts 
in Bulletin No. 12-A. Plan to use it in 
your post-war production. 
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elimination of machine operations 
—reduction in weight—metal sav- 
ing—and last but not least, low 
costs. 





on request—write for it now. 










joints that are as strong as solid metal—and makes them 


fast, reliably and at surprisingly low cost per joint 


You wil! find interesting details about it in Bulletin No. 12-A 
Also valuable information on joint designs, heating methoc 
and fast production procedures. A copy will be mailed to yo 
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FROM THE 


PATENT OFFICE 


Torch Tip Assembly Jig 


2,326,362. Alexander F. Jenkins, 
timore. Filed July 31, 1940. Is 
10, 1943. 





assembling 


for 


A fixture 
having a plurality of longitudina 
this fixture comprises a head an 
ality of projecting pins movably 
thereby. Lost motion 
tween the head and 
structed and arranged that tl 
ment of the pins toward th 
limited to different 
tances. The common 


connect! 
pins are 


preartral 
abuttment 


head provides a backstop 

Thus the outer ends of the pins ma 
individually and successively 

into the several bores of the 

then forced equally therein by 
cation of pressure to the head 





the success of this low 
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How To 


RETAIN 
METAL 
RESILIENCY 


Use Fluxine No. 18 for gas welding stainless steel manifolds, 
muffler tubes, exhaust pipes and other parts for aircraft. 

The welds are non-porous; the metal retains its resiliency and 
ability to withstand tremendous vibration. Numerous American high 
altitude planes, having vital parts gas welded with Fluxine No. 18, 
cre evidence of this. Fiuxine No. 18 meets Air Corps Specification 
No. 11314 and Navy Specification No. 51-F-3A. 

Both Fluxine No. 18 and No. 43 (Silver soldering flux) give 
off no injurious fumes to irritate the eyes or nostrils of operators. 

If you wish a solution for your toughest fluxing problem, explain 
it fully to Krembs—who will send a free sample of the proper flux 
with instructions. 


KREMBS AND COMPANY 
671 West Ohio Street 
illinois 


Chicago, 


CHEMISTS AND METALLURGISTS SINCE 1875 











TRADE MARK REGISTERED U.S. PAT. OFF. 


FLUX ES Te JOIN fig 1 ET 


Made of AMPCO METAL 
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TWECO CABLE CONNECTORS 
Type SOL-CON 








TWECO SOL-CON (Solder Connection) Cable Con- 
nectors are quick-detachable and interchangeable. 
The split plug with a ‘“‘ring groove’’ locks snugly 
in the ‘‘pin-key” in the female receptacle. 


Precision machined from hexagon brass rod. 
Easily installed. No. 1 size accommodates cables size 
4,2 or 1. No. 2 connector for cables 1/0 through 4/0. 


showing complete TWECO PRODUCTS line. 


PRODUCTS 
See your distributor 


TWECO PRODUCTS COMPANY (\ 


English at Ida Wichita, Kansas. 


Yes, we are delivering on AA-5 or higher 
rated orders. Write for bulletin No. 1943-G 
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COATED 


ALUMINUM BRONZE 


WELDING ROD 


Gives Exceptional Service, 


Strength and Hardness 


Behind the extraordinary ability of Ampco- 
Trode coated bronze electrodes to meet severe 
service conditions lie unequalled physical prop- 
erties. Ampco-Trode is made from Ampco 
Metal, an alloy long recognized by America’s 
Industry as superior for many services where 
ordinary bronzes fail. 

With tensile strength up to 80,000 psi. and 
hardness to 352 Brinell, Ampco-Trode weld- 
ing rods have greater strength and hardness 
than ordinary electrodes. Its excellent bear- 
ing characteristics make it desirable for ap- 
plications such as building up worn shafts 
and wear strips or refacing bearings for ex- 
treme wear-resistance. 

Ampco-Trode electrodes are extensively used 
by many U. S. arsenals, Navy yards, and 
Government contractors. 

Made in 7 sizes—Ye” to %2” in diameter. 
Suitable for metallic arc, carbon arc, and oxy- 
acetylene welding. 

Where strong tough welds are needed, 
Ampco-Trode weldrods. With credit to your- 
self, you can solve that important problem of 
a suitable rod. 


Ask for free Ampco-Trode bulletin. 
AMPCO METAL, INC. 


inti A wR-9 Milwaukee 4, Wisconsin 


oe ee ee 


WITHOUT AN EQUAL 
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Corbi +) 
This photo proves 

McDonald BURT-WELD 
LENSES cut out all 
the glare of 


Aluminum 











Welding 






No more blinding glare from hydro- 
gen torch and burning flux. Yet you 
can see your work plain as day. Speeds 
up production, cuts down mistakes, 
sends welders home at night with eyes 
they can still use for reading or 
movies. 


The Burt-Weld principle eliminates 
sodium glare and other undesirable 
light rays, yet transmits visual non- 
glare light. Lenses are scientifically 
ground, polished and optically per- 
fect. Ask for circular. 


B.F.M°DONALD CO. 


Manufacturers and Dis- 
tributors of Industrial 
Safety Equipment 
1248-M So. Hope Street 
LOS ANGELES 15, CALIF. 
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Flash Welding Machine 


2,324,944. William Hammond Mill- 
wood, Inverness, Scotland. Filed Dec. 
15, 1941. Issued July 20, 1943. 


An automatic resistance flash welding 
machine comprising a moving head, 
feeding means, and means for stopping 
and reversing the forward feeding move- 
ment. The moving head is adapted to 
carry one of two work pieces which are 
alternately brought together and sep- 
arated during an initial preheating period. 
setween the head and the feed means, 
there is interposed a resilient mechanism 
adapted to effect on compression the 
stoppage and reversal of the forward 
movement as a consequence of the me- 
chanical resistance created by the meet- 
ing of the two work pieces. 














Projection Welder 


2,325,507. Howard P. Guirl, East 
Chicago, Ind., and Fred G. Troppman, 
Lansing, Ill, assigned to The Super- 
heater Co., New York City. Filed March 
31, 1942. Issued July 27, 1943. 

A welding apparatus having a work 
support and an electrode which may be 
moved toward the 


support to engage a | 


metallic element against a metallic work | 


is 


When contact 
electric current passes through element 


piece, 


completed, an | 


and work piece to weld them together. | 














Hard-Facing Application 


2,326,403. Raymond C. Snyder, 
Franklin, Pa., assigned to Chicago Pneu- 
matic Tool Co., New York City. Filed 
Oct. 11, 1941. Issued Aug. 10, 1943. 
| A method of hard-facing a_ bearing 

surface on the internal wall of a roller 


| 
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cutter. The cutter and a heat 
are supported for relativ 
movement, the burner end 
extending into the cutter bors 
cutter rotates. Flame jets ars 
through radial outlets to heat 
of the bore along an annular 
melt a rod composed of hard-fa 
ticles contained within a suital 
agent. When the binding age: 
hard-facing particles are de 
the wall of the bore, 
annular path. 


in the 


This patent also « 
a tubular end radial 
ports, and a longitudinal venti: 


vers at 
portion, 


connected at either end to tl 
phere. One end of the latt 
opens at a point rearward 

ports and the other at a point i 


' 
of the radial ports 


Weld Cooling Method 


2,325,113. James R. Craig, | 
N. Y., assigned to The Linde Air 
ucts Co. Filed Jan. 23, 1940. | 
27, 1943. 

A method of cooli: ya 
metal joint between metal 
directing one or more 
fluid against 
Streams are directed adjacent t 
directly against, the 
porarily covered to exclud 
rect contact with the 


Pr 


streams 


one rt the 


joint, 


coolin 
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Sa al 
There’s the order 
provided you use... 


COLONIAL 


GLOVE AND 
GARMENT SPLITS 


Welders appreciation of their 
pliability and durability make 
repeat sales certain. Available 
in large spread whole kips and 
side splits in all weights for men 
and women welders’ gloves and 


\ 
—— 











































garments. - 
COLONIAL TANNING CO. 
Glove and Garment Leather Division 
MILWAUKEE, WIS. 
@ 
he 
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. Exec TRODE manufacturers meet 
operators’ demands for uniform coatings more 
easily when: PQ Silicate is used as the binder. 
Today’s popular rods are bound with PQ Sili- 
cates. They add strength to the cement, and 

keep slag loss at a minimum. 


Submit your coating problem to PQ. Our Tech- 
nical Department has wide experience adapt- 
ing silicates to various formulas and can be 
helpful with your special coating requirements. 


Philaddlphig luarly (0 


General Offices and Laboratory: 125 South 3rd Street, Philadelphio. 
Chicago Sales Office: 205 West Wacker Drive. Stocks in over 50 cities. 


SILICATE OF SODA SPECIALISTS & 



















Get the Benefits | 
of MOBILE Power 
for 
GRINDING FLEXIBLE 
SANDING SHAFT 
WIRE MACHINES 
BRUSHING 
DRILLING Speed Output 
purteia: Save Labor 
POLISHING 
FILING Cut Costs 
Work 
Anywhere 





ES 


@ 68 years of leadership in the manufacture of flexible 

shafting is your best assurance that STOW claims will 

become realities in actual service. When you specify 
STOW, you specify highest quality, longest life, 
best performance. Compare! Get all the facts. 
Ask for literature and nearest dealer’s name. 





@ STOW Flexible Drill-Shafts, with straight spindle or 
angle heads, the hard-to-get-at spots. The 
handy way to drill true holes fast. 


\ STOW MANUFACTURING CO. | 


reach 








7 Shear St., Binghamton, N. Y. | 





HELP 


WIN THE WAR 


WELD 


SCARCE AND STRATEGIC METALS 


SAVE 


MAN POWER AND MATERIAL 


USE 


FUSE-WELL CAST IRON 
RODS AND ELECTRODES 


TO 


INSURE GOOD WELDS 


The Chicago Hardware Foundry Co. 
Dependable Since 1897 
943 Engineering Building 
NORTH CHICAGO, ILLINOIS 
















NO PECKING 
SCRATCHING 


with 
AUTOMATIC ARC $5 


the 
MISSING LIN HY CYCLE UNIT COMPLETE 


%& When attached to arc welders, AC or DC, the Missing Link starts 
the arc before the electrode touches the work. No more ‘‘scratching™ 
the work to get going. No sticking of electrode to the work. Permits 
experienced operators to perform with highest efficiency. Reduces 
Fatigue. Even untrained beginners can pitch right in and do a good 
job of welding with the aid of the Missing Link. 

We urge you . equip with the Missing Link to solve help 
shortage and increase production. 


See Your Jobber or Write Direct for Quick Delivery! 


MID-STATES EQUIPMENT CO. 


2431 So. Michigan Ave. Chicago, Ill. 
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mounting means is urged by 
in the direction of the longitudi 
of the post. A pivot is swivelly 
on the post, and a lever is 
mounted on the pivot for acting 
jaw member and moving it aga 
action of the spring. 





Welded Pipe Joint 


2,324,928. Harold O. Hill, Bethlehem, 
Pa., assigned to Bethlehem Steel Co. 
Filed April 26, 1941. Issued July 20, 1943. 

A joint for connecting metallic pipe 
having a heat-destructible inner coating. 
While the ends of the coated pipe sec- 
tions to be joined are in abutting rela- 
tion, two bell-shaped sleeves of different 


Magnesium Filler Rod 
2,325,014. James J. Prendergast 
Carl F. Gladen, Bay City, M 
Ronald A. Jones, Midland, Mi ’ 
signed to The Dow Chemical Co., Mid 








sizes are secured to project forwardly . . : land. Filed March 25, 1942. Issuc 

beyond the abutting ends. The smaller Welding Clamp 20, 1943. 

sleeve is inserted within the larger, and 2,323,450. Gericho Brosco, Warwick, A composition for coating r 

a welded connection is made between the R. L, assigned one third to Constance in the arc welding of magnesium a 

outer end of the larger. sleeve and the 3B. Sargent, Boston, and one sixth to magnesium-base alloys. The coating 

outer side of the smaller sleeve. The Fred Brosco, Johnston, R. I. Filed composed of a mixture of alkal 

sleeves are so arranged and adapted as April 16, 1942. Issued July 6, 1943. halides; namely, the elements pota 

to provide a heat-insulating air space A work clamp comprising a rigid post sodium and lithium in chemical 

beneath the welded connection. and a jaw carried on an arm. The arm- nation with chlorine and fluorine 
Metro’s New Coveralls ay 


Black for welders Transparent for chipping and grinding—shatterproof lenses 
DISTRIBUTORS WANTED. Telephones: REpublic 9-6660 and 9-6661 SEND FOR OUR NEW CATALOG. | 








METRO MANUFACTURING COMPANY Temporary New Address: 93-04 150th St.. JAMAICA, N. Y. 








wv . _ o + — 7 
Special We Solicit Special Positioning Problems 
Submit your out-of-the-ordinary positioning problems to us for solution. BENTLEY 
WELDIN G designers and engineers can provide the correct answer. 
Es, , MENTLEY WELDERY, Inc, Syracuse, N. Y. 
DESIGNERS and MANUFACTURERS of WELDING POSITIONERS and SPECIAL EQUIPMENT 




















K E A C 0 Makes Cast Iron Electric Welds Water Tight 


SAMPLE ON REQUEST 
TESTED TO 70 LBS. PER SQUARE INCH 


yi b L D = 1 L L F R Attractive Proposition to Distributors 


NORTHEAST METALS CO. PUILADGLPSIA benmen 





























ELECTROLOY ALLOYS for RESISTANCE WELDING ELECTRODES and DIES 


Spot ELECTROLOY ALLOYS were developed specifically for the resistance welding industry. ELECTROLOY 
Seam ALLOYS cover the full range of physical properties necessary to the manufacturers and users of resistance 
welding equipment. 





Butt Consult our engineers on your resistance welding electrode and die problems. 
Flash Please submit drawings or samples. 
Projection Catalog and prices available on request. 


THE ELECTROLOY COMPANY, Imc. 1600 Seaview Avenue, BRIDGEPORT, Connecticut 
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produce in this direct fired VULCAN Furnace a convection effect that 
provides greater efficiency and economy in annealing, normalizing and 


heat treating large castings and weldments. Principal advantages are, 


less time to uniformly heat charge to temperature; better uniformity 


or gas fired, with several zones of control. 


fe, naces for the treatment of weldments may help you solve a 
V7, particular problem. 


CORPORATION 


1785 CHERRY STREET, PHILADELPHIA, PA. 


Send for representative. 


VULCAN 



























And Don’t Worry About 
Heat Stress or Burnouts 
ns 
sone NEW ERGOLYTE A.C. 
ARC WELDER COOLED 
Y BY POWERFUL FAN 
. Here’s an A.C. Arce 
wm Welder made to order 
for war welding. All the 
— regular production- 
proved features plus 
cooling from a powerful 
built-in fan. Extra heavy 
insulation. No time out 
needed now for “cooling 
down”. Write for infor- 
mation today. 
FREED 
25 POSTER FOR YOUR SHOP 
af Suggestions for better, faster, 
OY safer welding. Simply write in 
208 on your letterhead and say 
how many copies you can use. 
ERGOLYTE MANUFACTURING COMPANY 
ut 3629 NORTH LAWRENCE STREET, PHILADELPHIA, PENNA. 
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Improved Gining and Control Features | 


a temperature; elimination of localized high-temperature areas. Oil | 


The broad experience of VULCAN engineers in designing fur- | 








MEANS 


ABUSE wom. 


S17. PIERRE- 


CHIPPING 
HAMMERS 

















_ Bt id : yey q 
Micgeee - « 
Breaks 
the Scale 
Cleans 
the Surface 
Here’s a man-sized brush in the . 
right position for easy use after in One Operation 
chipping scale from welded surface. 





Hammer-Chisel made of highest 

quality tool steel. Entire tool is Order Today From 
well-balanced. For economy, for dur- Your Jobber 
ability use ST. PIERRE Hammers. or Direct 





ST. PIERRE Chain Corporation 


WORCESTER MASSACHUSETTS 















Raymond 


Hydraulic 


WELDING 
POSITIONERS 


Tilt—Revolve—Lift 


it's no longer necessary to use hoists or 


@ After work is mounted, 
cranes, or to take other workmen off their jobs in order to maneuver 


hard-to-handle, heavy weldments. A Lyon-Raymond Hydraulic Welding 
Positioner lifts, tilts or turns, permitting down-hand welding throughout. 
Faster work is possible due to position, and to the consequent use ot 
larger rods, higher currents, fewer passes. The table can be elevated 
by in-built power to any height within range of the unit. 


@ Step up the Quantity and Quality of your welding! Get full in- 
formation on this modern, labor-saving unit—ask for Bulletin 131. 


LYON-Raymond Corporation 


MATERIAL HANDLING EQUIPMENT 
266 Madison St. Greene, N. Y. 
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Quick Acting Clamp 
2,322,471. Robert D. Robertson, San- 
ta Monica, Calif. Filed Nov. 4, 1940. Is- 
sued June 22, 1943. 


therein. A bowed and threaded shaft in 
the cylinder carries the movable jaw at 
its inner end. The bowing of this shaft 
affords a slight binding relation between 
the shaft and cylinder so that the rota- 





tern corresponding to the different 
ing treatments required for tl 
sections, and the beginning and 
of the welding cycle are timed 
chronism with the relative move: 





tion of the shaft in one direction will tween the seam and the electro 
turn the cylinder to position the detent 
in one of its pockets and rotation of the 
shaft'in the opposite direction will posi- 
tion the detent in the groove. 





Multiple Spot Welder 


2,323,696. William A. Weightman 
: 1 . Philadelphia, Pa., assigned to Edward 
Seam W elding Method Budd Mtg. Co., Philadelphia File la 
opposite the stationary jaw and an inter- 2,323,349. Harold T. Odquist, Yonk- 7, 1940. Issued July 6 1943 
nally threaded cylinder rotatably carried ers, N. Y., assigned to American Can A multiple spot welding 
by the bearing. Cylinder has a longi- Co., New York City. Filed July 1, 1939. 
tudinally extending groove with pockets Issued July 6, 1943. 
along one side and inclined forwardly A method of resistance welding a com- welding guns having welding elect 
from the groove. A detent, carried by the posite metallic seam having sections positioned at an angle to each othe: 
bearing, is adapted to slide in the cylin- which require different welding treat- to the direction of movement 
ments. A current of variable magnitude work. The work support is raise: 
is passed into the seam, imparting to it a work loading position to an 
an uninterrupted but varying heat input 


\ C-clamp having a body member, a 
movable jaw, a stationary jaw, a bearing 


ap] 
comprising a base and an overha 
support for a plurality of dep 


der groove in one position of the cylinder 
and to engage one of the pockets when 
the cylinder has been rotated to another 
position. A sleeve slidable over the bear- 
ing and its opening holds the detent 


welding position. Welding ele 


ina continuous welding cycle. The varia- are so positioned that horizonta 


tions of heat input are arranged in a pat- may be made on the work 


Production Becomes PROD U Cc T ION 


when using 


LARKIN ARC AND SPOT WELDERS 
LARKIN LOCKWELD ELECTRODES 
LARKIN ACCESSORIES & SUPPLIES 


Power Factor Correction when requested. 
Write for Catalog No. 90A 
Export Distributors 


Complete line from 75 to 1200 amperes. All 
Single and Multi Operated welders in every 
size are equipped with Continuous Amperage 
International Technic, Inc. 


Adjustment from the ‘low’ to ‘high.’ 
381 Fourth Ave., New York, N. Y. 





LARKIN LECTRO PRODUCTS CO., MANUFACTURERS 


20 Taaffe Place, BROOKLYN, N es throughout the « 


Model $400C (40-400 amperes 
Most popular size these days 


y q 
W-AL-CO 
SUPER-PLATE FILTER LENSES for 
Helmets and Handshields, 
and 
GOGGLE. LENSES (50 mm 


Manufacturers of W-AL-CO Rods 
for Welding of ALUMINUM 











W-AL-CO 
COVER LENSES 


for Arc or Gas Welding. 
Spatter-resisting or plain. 








Send for descriptive circulars. 


WELDING ALLOYS MFG. CO., 744 Broad St., NEWARK, N. J. 


STANDARD 


Welding Wire Specialists Since 1921 




















WELDING ELECTRODES 
OXY-ACETYLENE WELDING RODS 


Manufactured by 


STANDARD STEEL & WIRE COMPANY 


Bolivar Pennsylvania 




















ALFLUX No. 1 is a general purpose flux, especially recommended for 
heavy work, such as castings, repairs, etc. 







7X oe On OG 


ALFLUX No. 2 is unrivalled for wrought and cast aluminum, aluminum te 


ALUMINUM TORCH 
alloys and magnesium. Especially adapted to aircraft, architectural |= “= 
WELDING FLUXES and light sheet metal work. 


Manufactured by WOOLDRIDGE ALUMINUM WELDING PRODUCTS” - 





Net Wes 


Glastonbury, Conn. 
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WRITE FOR 
CATALOG 


We manufacture a complete line 
of resistance spot welders from 
4, to 300 KVA for all types of 
welding. There is an EISLER 
WELDER for every purpose. 
TRANSFORMERS OF ALL TYPES 


WE INVITE CONTRACT SPOT WELDING 
IN LARGE OR SMALL QUANTITIES. 


CHAS. EISLER 
EISLER ENGINEERING co. 


749-SO. 13%) ST. Near AVON AVE. NEWARK, 3 N. J. 


Are More Painful 
Than Lightning 


Burns are more painful than lightning—but both 
come suddenly and accidentally. Cofen is a proven 
remedy for burns—a ‘‘must”’ 
relieves pain, helps in cleansing wounds and 
avoiding infection. Be prepared against the 
lightning-swift strike of accidental burns—order 
Cofen today. 


= cofen ® 
LEE-WOOD, INC. 


SOUTH NORWALK, CONN. 


in every shop. It 
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gta ay 
arbide 


EFFICIENT 
ECONOMICAL 








tional Car! 


DEPENDABLE 





For 
Welding and Cutting 


Specify 
NATIONAL CARBIDE IN THE RED DRUM 
* 


NATIONAL CARBIDE CORPORATION 


60 E. 42nd St., New York, N. Y. 




















JUST WHAT THE 






WELDER orpereD/ 


MSA lombp 


WELDER’S 
MODEL 


METAL FUME 
RESPIRATOR 


U. S. Bureau of 
Mines-Approved 









Designed for use under all types of welding helmets—com- 
pact, light in weight, providing approved protection 
against harmful metal fumes—this special Comfo model 
clicks with the welder’s demand for an efficient metal fume 
respirator suited to his job. Guarded double-seat exhalation 
valve, twin side-placed replaceable filters, flexible molded 
facepiece furnish comfort and service already proved by 
thousands in use. Write for Bulletin No. CR-&! 


MINE SAFETY APPLIANCES CO. 


Braddock, Thomas and Meade Streets, Pittsburgh, Pa. 


District Representatives in Princrpal ¢ 
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100° Eye Protection 


WELSHADE lenses exclude all harm- 
ful rays. WELSHARD lenses exceed 
federal requirements for strength. 
WELSH FRAMES are comfortable 
and strong. 


Write for Catalog 


WELSH MANUFACTURING CO, 


64 Troy St., Providence, R. |. 


WELSHWELD AND 
WELSHADE LENSES 


Jarry! S f Bo 
oO at-tark stots had 
454UL OVOCITICU O1lce 











HARGRAVE 
CLAMPS 


INDIVIDUALLY TESTED 
@ WELDING 


° QUICK ACTING 
* Porcen STEEL 













Ask your supply house. 
The Cincinnati Tool Co. 
1944 Waverly Ave. Cincinnati, O. 



















SEE 
BETTER WITH 


GREATER Safe 


*% A trial will convince — 
you get better visibility, 
greater comfort and safety 
with this Cesco Helmet. 


No. 400 Welders Helmet 


Lightweight, sturdy, seamless 
construction. Curved top and 
bottom somenetsy covers 
head and neck. Removable 
lens held securely by tension 
spring. Adjustable chin rest 
maintains proper position. 
Fits all head sizes. Write 


CHICAGO EYE SHIELD CO. 2??.xc" 





Boulevara 
(LLINOIS 
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Spot Welding Electrode 
2,322,101. Joseph Winlock and John 


| J. MacKinney, Philadelphia, assigned to 


Edward G. Budd Mfg. Co., Philadelphia. 
Filed Feb. 3, 1942. Issued June 15, 1943. 

A welding electrode having a spherical 
end tip, the radius of which is between 1 
and 2% in. The length of the radius is 
three to eight times the diameter of the 
tip. 





Electrode Holder 
2,324,320. Morton A. Pelton, Detroit. 


Filed Nov. Issued July 13, 
1943, 

This electrode holder comprises a lat- 
erally apertured tubular sleeve of non- 
conducting material, means for effecting 
the anchorage therein of an inserted 
cable end, a manually operated trigger 
pivotally anchored at one end within the 
sleeve and a pair of electrode-holding 
jaws located in substantially parallel re- 
lation partly within and partly externally 
of the sleeve. The jaws are pivotally and 
electrically connected at their inner ends 
with the cable anchorage means. A 
spring urges the free ends of the jaws 
into contact with one another at their 
outer ends, while a tapered angle lever, 
positioned between the jaws, is adapted 
to force them away from one another 
for the insertion of an electrode. 


29, 1941. 





Welding Gun 

2,322,611. Bruno E. Winkler, 
Filed April 27, 1940. 
1942, ‘ 

An air-operated timer for actuating 
main and secondary pistons for different 
time periods of predetermined length. 
Pistons are normally held in retracted po- 
sition within their cylinders by spring 
pressure. The body member has an air 
accumulating cMamber which carries a 
spring-pressed delay valve and a manual- 
ly operated air inlet valve that is nor- 
mally closed by spring pressure. When 
opened, the latter valve connects a 
source of compressed air with the ac- 
cumulating chamber, from which runs a 
connection to the main piston, to the 
delay valve and to a bypass arranged to 
bleed air from the accumulating chamber 
until the delay valve is opened. The body 


Detroit. 
Issued June 22, 


THE 








| 
| 
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member also has a secondary air 
sage, normally closed by the delay 
leading from the air accumulating « 
ber to the secondary piston; the 
valve is arranged that its 
simultaneously stops the bleeding of air 
from the accumulating chamber and ad. 
mits air to the secondary air passa, 
move the secondary piston. The se 
ary air passage may be closed bs 
the delay valve after a predeter: 


so 


Ope 
r 


time, permitting air to be exhay 
from the secondary cylinder. | 
closing of the air inlet valve permits 


the exhausting of air from the accy 
lating chamber and connected passa 
and allows the return of the main pis 
and delay valve to their retracted p 
tions. 


= 
Women’s 
Helmet 
Designed 
to meet the 
demand of 
wame 
worke 
for smaller 
and lighter 
helmets 
It has a 
SNOOD 
to protect 
hair, top of 
head and 
back of 
neck 





@ Write for Catalog 


Manufacturing Co. 


626-9 N. Aberdeen St. Chicago 22, Ill. 





Specially designed Steel-Grip Weld- 
ers’ Gloves give extra protection 
against heat and wear. Keep pro 
duction “rolling."’ Entire back cut 
in one piece from special tanned 
heat-resistant leathers. No seams in 
back. No burned-through or ripped 
seams. Wool heat breaker lining 
inside back for added protection 
Finger seams welted at points of 
greatest wear. Wide strap thumb 
reinforcement. Try a pair. Only 
$1.85. Outlast other gloves. Order 
No. 13475 now from jobber or di 
rect. 10% discount on 12 pair lots 
Write for welders’ clothing catalog 


INDUSTRIAL GLOVES COMPANY 
201 Garfield Boulevard Danville, Illinois 
In Canada: Safety Supply Co., Toronto) 








Jorgensen” 


CLAMPS 


FOR 
WELDERS 


**Jorgensen’’ 
Extra Quality 


Series 120 Body Clamps 
A large variety of ''C’ 
Clamps and Bar Clamps 
to choose from— 


Send for Catalog No. 16 


ADJUSTABLE CLAMP CO. 


“The Clamp Folks” 
426 N. Ashland Ave., Chicago 22, U. S. A. 











SEPTEMBER, 1943 























